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95 'RÆfYZzgDZÅ�43�5é EGG] (iii)

95 5ú��zg~)7271Y(

06 8401Y( - Z1g%yZ̀zã)379Y
06 ›âCÙ�43�5é EGG]Z£gŸ{y
26 HñÑ*Z£gŸ{y‚bÆÜs¸X
36 ‚b»DHGe’X

36 ‚³Ex7"ÅÑZ_

36 Zz1]ñÑ*Z£gŸ{y

x

Urge
nt



gzÝÆ!g}~ñÑ*Z£gŸ{yÅî]»Ŷ{ ![�zx:
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&4øFGILÂ
�*ÅÓxÂ1V~ÐŒÛWy0uÃZqÐiqÝì�tÓx�´z�*z~Exz.y»u*ZzgÈì

6�Zg�á�!g~¬\ìX
1Co æøŸø…ø›ûgõæøŸømø^eô‹õ]ôŸ$ÊôoÒôjø^hõÚöfônûàõ

Zzg:ÃðFZzg:ÃðÈ�Zqgz×Â[~�:ƒX)](

! ÂŒÛWy�~DZÅ�43�5é EGG]Æ0"ÑgWc]0ðYCìX6�Zg�á�}Zz0~ì
æøÚôàø]Öß$^Œôæø]Ö‚$æ�h( o æøÚô³àø]Öû³rôfø^Ùôqö‚ø�ööeônûü̃ööæøuöÛû†üööÚöíûjø×ôÌöü]øÖûçø]Þöãø^æøÆø†ø]eônûgö‰öçû�öü

CN æø]ŸûøÞûÃø^ÝôÚöíûjø×ôÌüö]øÖûçø]ÞöäüÒø„øÖôÔû

ZzgNhzV~gZ5�CZzgucg8g8ÆZzg¼»áÈT)({»á(ZzgW�ñVZzg
YâgzVZzga0-VÆg8-4§b§bÆ�X

CO ]ôá$Êôoìø×ûÐô]ÖŠ$ÛFçø]lôæø]Ÿûø…ûšôæø]ìûjô×FÌô]Ö×$nûØôæø]Öß$ãø^…ôŸøFmFkõŸ(öæÖôo]ŸûøÖûfø^hô

"—W�âVZzgi}ÅaZöZzggZ]Zzg�yÆ$%~WzVÆa¶*V�X

!g~¬àä:ÜsDZÅ�43�5é EGG]Æñç¬]ÃÒyHÉ»Ñ]~x@{6™ä6Z̈yÃØt
Ì�Ñc6�Zg�á�0uìX

4C ! ÎöØû‰ônû†öæû]Êôoû]Ÿûø…ûšôÊø^ûÞ¿ö†öûæ]ÒønûÌøeø‚ø]øÖûøíø×ûÐû

?�Ûâîi}~™̂Æ�dZväù�tÃaZHX
ZkÐ¬LËÂ[~x@{»Ñ]ÃZkŠgZÌ7�~¶Å<å XEZÃðÀ7�ZsxÆ

æZÇV~Ñzq„Ðx@{»Ñ]ZzgZk6̈gz�»"C{ØtZzgzß!ñ��g;ZzgZrVäZk§s
!~ÐF¹ÅXZŒ‚]WJÎ‚w~Üg�yfY�êZ0Z&ÔZ̀zãÔ©[Z;~Ô·0ñ.
'''''''''''''''''''''''''''
1XZÅx:95

82 - 2XÃ§:72

3XZ�Zy:091

4Xz]:02
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Z¦ZgiòÔZ1·0i™cZ°Zi~ÔZ0#Zzg/ìxaZƒñXMVä‚bÆCÙ�~�á0Zg»g*óZ�

x�b�Óx�*cÄgZ{ìX
‚�gzZc]Ã'ŒÛZggnƒññÑ*Z£gŸ{y:ÜsZq¬ÝÔ?ÔqƒÔ¬Ôö_�ÔÆÍ

�á²Ô'Zzg[¸ÉW\ZkÆ‚B‚B‚³Ex!<mDZÅ�43�5é EGG]ÆÌâCÙ̧XW\äSuéMM

DZÅ�43�5é EGG]ÆyZy~¤ZVŠg}â]uZ�x�,ZzgW\ä�âVÃZ(‚³Zzgó6z¤Zx�c�
gS�*J‡ìZzg�ZìgìÇX

(ZzgÂZ*ð Matter (»mìÂ‚bÅz{�ácT~â�{) Physics ˜VJDZÅ�43�5é EGG])

(ZzgZyÆ!b¿»_·HY@ì�êZëâ�{Ã�Ù Characteristic (ÆpZm) Energy)

(Zzg�YVìÂëZkÅÅ`ÎD��!�w Liquid (Ôâù) Solid �XÂëÎ!��â�{Ô̂k)

ù¶ZzgZyÅ®Zzg¤`ùaZƒðOç‚bÅz{�ác�ÎZÑ]Æ�Z[ÅÅ`~æ�™CìX
(BCìX Physics �43�5é EGG])

Z’Z~‚bÅ�z�áñ�XZqA‚bZzg�zu~§»C‚bX‚b~F¹ZzgzÝ
Æ‚Bt¢zg~���ZyÃ'×h�ápV„�HYñOçA‚bÃ�3�5é EG]Ô�]Zzg6~�H
�ìXñ��{�zg~�43�5é EGG]~(fƒðïÐZk»�Z]{»g¹zWƒ�ìXZÐ'×h�ápV~

�H�X�}*]ÔZ¼z*]Ô‚®Ã‚Û¾ÔZb‚Û¾Ô!Ç‚Û¾ÔW7z‚Û¾ÔW"541¹ÿ FHGGÔE®Ò2.çJG
1C!(Sound ‚Û¾Ôß»])

'×ht�WÐ(kYg;ìX-5ZX�Z]‚tWg„�X�CÙZ,4ì��zgq¢ÅÓx
‚³î]f!‚0ZâVÅ%ƒy5�Xp|ZkÆ'@ìf!‚0ZâVäTŠg

F¹Åì�g|ZkÅã��âVÆzäG�‚³Zßw�X6g^a™Æf!‚0ZâV
ä‚Û¾Ô²)4n.ç GH~ÔÒßYz){ÅÓx�ápV~úcVF¹ÅZzgZkdzóuâñÆzZg_0Æ&

.................................................................................................................

1.English Wikipedi, " Physics" from : http://en.wikipedia.org/

wiki/Mineral_physics Accessed on June 5, 2012.
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�âVäZKH64Ô³…Zzg™IÆ::è1eZw�cåXZ[Ìf[ÅÑ$kcV�âVÆ
ËdzgPÐ½~7~�XX6g^a™Æ'×húcV»g*óuZ�x��Ygì�Xf!âCÙ+
W`7g~�*~Yñƒñ�1ZyÆ»ñVÅã�gpzZßVZzgZk~ïÅgZ{�3äzZßV»E™{
'Zñ*xÌ7MXZ[¢zg]ZkZ%Åì�ëZLZ»'+fYz>Åî]ZzgduâñÃ‚t

ÑNZzgZk~̈gz�Zzgd»x™Æ‚³yZy~»g;ñúcVuZ�x�,Zzg›>z®+»*x
ZY¤™,Zg�*ÃZyÆóZzg‚³»g*ñVÐgzÙk™ZN2CÙ�yc¢zg~ì�z{ÜsZy

„î]ÃJw™}�Zsòx]Æo°:ƒVXOçñÑ*Z£gŸ{yp��ÛâD�X

LL‚b-V�y:ƒÏ�Zsò)bzMc]zÀm~@zÞ]�zgZi»g™Æ‚bÆ_.
™1YñX-VÂçfZvZsxä‚bJwÅ:�‚bäZsxÔz{�yƒÏÂ-V�æZsò
)bÐQÐÜsìƒ~XZsòÃgz×HYñ�Ñ&ÿJL‚bÃ%�z�z0âw™�cYñYO‚b

„ÆZ̧ZwÐZsòX»Zm]ƒÔ‚b»Z8wz�áe]ƒÔ-V‡1~MñÏXóó1C
Å<å XEZZq�yc¢zg~ì�‚³Ãc]Ã¬ŒÛWyzugÅgzÝ~6ÇQZy6

ZN�Z]Åã�gOZzgZ(ÜsZÏz‰ÜeƒÇZëCÙì~¬›>zfYÅî]»Ŷ{B
Q)ÇVÆ��ƒñÃc]Ã�âVÆzäGƒñZßßVÅgzÝ~Ŷ{B@�¬zZsx

~ZqÐi!¹g3YnX

Z*…)EÄZsð(~gZ¶Z�zsäZKZsxZzg‚bÐ�pÅ¯Y6ñÑ*Z£gŸ{yÅD
ñÑ*Z£gŸ{yÅDZÅ�43�5é EGG] ZÅ�43�5é EGG]~}â]ÃÉHXZ‚E{™ZxÅSà.z$!ãÐ>ZÈLL

óó6ó»xÅX�]gZ¶ZkgÆ{~WðX ~}â]»Ŷ{Zzg]h‚³Ãc]Ð».Þ
IZkÆ�£!ÆZ1Z[z8w»Z)à¬gs7HYññÑ*Z£gŸ{yÅZyZâV~

}â]ÆjZáÐ‚�ñZ�»Ŷ{5±ƒX
ñÑ*Z£gŸ{yäZÄZ*]6Áz�ZqDÙZgÂÁKpZÌJƒÃT:HYeXW\

''''''''''''''''''''''''''

èÔ`72m722 ëóW~gçt 1XZ£gŸÔZâxÔ
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Å>]ZEx��ÔugÔ�Zz̄xÔ}Ô?hÔ¦sÔZf»gÔ̈Ô@gõÔ§ÔoÜ̂ÔZ�[ÔèÔ¹Ô

²znÔDèZX�Z]ÔD�ÔDûÔƒz£Ô̈D[ÔßÇgíÔÂEÔgcèÔæxÔ̂[Ô�43ïJGGÔ�43�5é EGG]Ô,
y�Zzgyz){Ã�áï�X1C:ÜsZ&cZzg0ÎyÅ-Eg-VÉ�áxÔ²ZtÔZ%MÔ'¤6z){Å
-Eg-V~ÌW\Å>]6g^aYg~ìZ*…Zzg8ZÝe~Cw6001ÎÐiZZZ£Ñ]

�
eZË�Zv‡�g~ÔYe™ZcÔ0ÎyÔ3991YÔÄZy: /

+ZÑZyZzg�vczsZg�zFZW»»©Ŷ{X
eZËqƒZ]g~œjÔ�|-Eg;ÔYtgzÔ0ÎyÔ3991YÔÄZy: /

ZâxZ£gŸ'w~ÆqÑ]Z°gZzgZ&k»g*ó)�S(X

eZË†Zj³m~Ôgzdô-Eg;Ô'~ÔZ&cÔ4991YÔÄZy: /

Zg�zÆÍðZzgÃå'w~X
eZËñÑ*ZëgŸ‡�g~Ôzk.gI-Eg;ÔWg{Ô·gÔZ&c8991YÔÄZy: /

ZâxZ£gŸÅ�~W,X
6zWeZË·Zâg{yÔ�|-Eg;ÔYtgzÔ0ÎyÔ8991YÔÄZy: /

ñÑ*Z£gŸ'w~Å̈}â]X

eZËÝx!{�§ö
E
WÜZØ�g~Ô�g-Eg;ÔZ&cÔ2002YÔÄZy: /

ZâxZ£gŸ»¦§GX

��XpDZÅ�43�5é EGG]6»x7ƒZåXÅ£åEZgZ�{H�W\ÅA}â]Ã©¬x6ÑcYñYè

W\Å>]~ZÒZ�]²!ZEwƒð�XZkzzÐâCÙ�43�5é EGG]Ì²!:Y+ÅzzÐÃZ{
ZVäÐ‡Ü�X

''''''''''''''''''''''''''

Ô`1m61 ëóW~gçt 1XZ£gŸÔZâxÔ
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ñÑ*Z£gŸ{yÅDZÅ�43�5é EGG]~}â]Ã0õZ1Z[~�H�ìÔCÙ![~&&8w

ZzgCÙ̀&&ZbZY6�ìXX»Ü��g•fsì:

![Zzw:
t![LLñÑ*Z£gŸ{yÆZjZwzWUgZzgDZÅ�43�5é EGG]óóÆ*xÐ„g]ìX«`

~ñÑ*Z£gŸ{y»¬gs&ZbZY~7H�ìX¬bY~W\Å§]Ô�zu}~½zFšZzg
�}~d}â]ÃÒyH�Ô�zu~̀¯xLLDZÅ�43�5é EGG]»|xÔZlxZzgZm¢zg]zZÌóóÆ¬

b~DZÅ�43�5é EGG]»|xÔ�zu}~DZÅ�43�5é EGG]ÅZlxZzg�}~DZÅ�43�5é EGG]Å¢zg]zZÌ²

D DZÅ�43�5é EGG]ŒÛWyzugÅgzÝ~Ô�zu~~ �~̀¯xLLZsxZzgDZÅ�43�5é EGG]óóÆ¬bY~

ZÅ�43�5é EGG]Zzg�y‚0Zy²Wy~~'RÆfYZzgDZÅ�43�5é EGG]»ÒyìX

![�zx:
�zuZ![LLgzÝÆ!g}~ñÑ*Z£gŸ{yÅî]»Ŷ{óóÆ*xÐ̈H�ìXaè

gzÝDZÅ�43�5é EGG]ÅZqZë�ácìZzgñÑ*Z£gŸ{yägzÝÅf~�ápV6ZKc�Çggh,ÂZk![
~gzÝÆjZáÐe{e{8w‡ì™ÆZyÅó}â]Ã̄È™äÅÃÒÅ�X«̀ÆbY
Zzw~gzÝÅ°pZzgÈzâpfÔ�zx~Z�á®Zzg;�²�}~gzÝÆZ[k»Òyñ��ìÔ

�zu~̀Æ¬bY~ZYsgzÝÔ�zu}~z*�W�yZzg�}~�~WsÐC�Æ

!g}~ïñ��ìZzg�~̀Æ¬bY~ì�ËsZbZY�ñCÔ�gÔ'sz){~®ù

aZƒCìZzgg8Æ!g}~Š*âCÙ+ÆÃb»gœÔ�zu}~uZ[Zzg�}~ZV6ïñ��
ìX

![Îx:
�}![ÃLLî]ñÑ*Z£gŸ{yZzg»Ñ]óó»*x�c�ìYèñÑ*Z£gŸ{yÅ»Ñ]
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óó (Astrophysics) ÆZb×]Æ!g}~Mî]ñ���Oç«̀¯xLL�C�43�5é EGG]

ÆbYZzw~»Ñ]ÅaZöÔ»Ñ]Æz��ÆèZKÚ¬ÝÔ#(gzVÅw•ÔÃZ“Åw•Ôz��
W�yÆ!g}~-gà#aÅF�hZzgW�yÆ‡.Þ�hƒäÆ!g}~Ô�zu}~Z%O6zW

Z_^7gNÅ−ÍðÅ�ÑbÅgzÝ~F�hZzg�}~ÜÆ!g}~#a]h{ÆÃc]Å

F�hZzgñÑ*Z£gŸ{y»ÃtÔZ#uÆ!g}~Š*z]h#aÆÃc]»ñZi:Ô�Å̂zw•
zòZzg6i}ZzgZyÅwQZzgÏZzg�6ytzZbxZzgcZ`!{�§õD~Æ!g}~ñÑ*Z£gŸ
{yÅî]ñ���Ô�zu~̀¯xLLi}Åw•Æ!g}~ZsòÃc]Ô]hÃc]ZzgñÑ*
Z£gŸóóÆ�bYZzw~ŒÛWyzugÅgzÝ~w•i}Ô�zu}~EHÅ¹g~»ózW~

Ŷ{Zzg�}~̧]Yf/z*�Û{Æ!g}~W\ÅïZ@ñ��ìZzg�~̀Æ¬bY~i}

ÆZbZYÅZS:]ZzgZyÅ113ZlxÒyÅ�Ô�zu}~i²!¾§baZƒ@ìÔi²!aZƒä

:Z-Zzg:¬�~ÃyÃy‚ìX]hâCÙ+�43�5é EGG]Æi²!Æ!g}~Ãc]ZzgZyÅF�hñ��
ì²�}~æzbgÆZ-Zzg¬�~Zò[ÒyG�Zzg]h#aÆÃc]ÅF�hÅ�X

![Xgx
a¸![»*xLLWzZiÆ!g}~ñÑ*Z£gŸ{yÅ}â]óóg3�ìX̀Zzw¯x

LLWzZiÅâ�óó~«b~WzZiHìXWzZiÆaZƒä:ŒÛdZzg:êÃy‚ìZzgŠ*âCÙ+
ÆÃc]ÅF�hÔ�zx~WzZiùaZƒCìÔWzZiÆ^Æaz*YV¢zg~ìÔWzZiùÄ

WzZiÆ^Æa×`YV¢zg~ìÔ ìÔƒZ"z*ìc0ãZzgÎx~WzZiùG~WCìX

z*¾S¤»â´ƒ*e’Ô»y~WzZi¾§baZƒCìÔëYVF�ÔëÃyÃyÏWzZi,
ÍM�X̀�zx¯xLLWzZiÅS:]óóÆ¬bY~WzZi»×`HìÔ×`ùaZƒ@ìÔ×`

‡gq~ƒ@ìcHzq~ÔHƒZ×`ÃJw™$ËìÔ×`ZÙà7ƒ@ìc7Ô�×`»:ÔŒÛq
c»Zzg×`Æ»ƒä6WzZi»Z!xƒY@ìÔ�zu}~HWzZiaZƒäÆ�!¹gSìc
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7ÔWzZi5ñ!5½3ý GGÅÚìcÈ}ÅÔHƒZCÙz‰ÜZßZ]Ð!5½3ý GGgSìÔ»'ŒÛZgg�Å

ßg]~×`]hÐ�q]hƒÇcŠ*ÐZzg�}~WzZiÆ»yÐ!CÙÌñ��ƒäÅ¥ôì

²�~̀¯xLLWzZiÆZWZ]óóÆ¬bY~œZñ!i‚Å°pZzgâCÙ+»œZÆaZƒäÆ

!g}~Z%s»ÒyìÔ�zu}~¯â¤ZsÅ�43�5é EGGCS:]ÔZkÅZÌÒyÅ�ÔH¯â¤Zs

Ð‰��qƒ@ìc‰�ß]?¯âƒZ;ñáôÆ‡ì£xƒ@ìc7Zzg�}~¤Zñ̄yZzḡI¤Z
ZßZÎ7HƒC�ÔZßZ‚î& / s~�ÛtÒyH�ìZzg�}~ZßZ‚�&á»ÃgñÑÔ!Ñß]

áÅ@gõHìÔZkÆ{Ãµ�Zzg¾§b»x™CìZzgWy~ñÑ*Z£gŸ{y»Òy™�{ZßZ

‚�&á»ÃgñÑñ��ìX

![Q
0vZV![LLñÑ*Z£gŸ{yÅºtA}â]óóÆÄZyÐ̈H�X̀Zzw¯xLLZziZyz

eöóóÅ«bY~ZziZyÆ+B3}é
GGqÔgëÔZ*gZzģw~ÚÔ¡{ÅlZg™qÅßg]~Ô™q

Â~Æe:Å�gcÄÔ�k�gëÄâÚe0~ƒCìX�bgÑ¦ÅlZgHìÔe0~ÅZù_»Ñ¦

úi»Ætï%»§iZzgiâ: ( Æh$ÅlZg …ø•ô³oø]Ö×#äöÂøßûö̀àû ziyHìÔ|]ÃÒZzgZizZ!̀�=çXOZ]

g‚ª~~Â!ÎäÅ7H¶z){ÒyG�Ô�zu}~eöÆ�2wÔRÔZqŠxfgZq»
Äu»ƒ@ìÔ2wÄÃkÅƒCìZzgZq;B%,Å)sZeâV~XƒCìZzg�}

~gcMC�43�5é EGG]Æ�i}Å)sZzgÎg`Æ¢~ñÑ*Z£gŸ{yÅïÔYfšÆ!ë

ƒä6gcMC�?ZzgEHÅgcè�Zã»ñÑ*Z£gŸ{yÅgcè�ZãÐñZi:H�ìỒ�zx¯x
LLW!�43�5é EGG]óóÆ¬bY~0ãÅâ�Æ!g}~âCÙ+ÆZ%sÔ0ãÆcy»�vâO]Ð

ñZi:Ãf™H�Ôâ�}ÆZbZYÆ�gxyÃ̈Z£wƒ@ìÔcy¾§baZƒ@ìÔËâ�}Åg‰ÜZzg
ô~�ÛtìÔâO]ÅXZlx�ÔYæZzg‚b~H�ÛtìÔ0ãÅËZzgZkÆßZiZxHƒD

�ÔZâZ`câù»âùÐNYV¢zg~ìÔ0ãÆ8Zz™sÃyÃyÐ�ZzgZd�gZ»0ãÃ̈
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ƒ@ìÔ�zu}~0ãÅZlxZzg�}~0ãÆg8Æ!g}~âCÙ+ÆZ%s»Ŷ{1�Ô²

`U¬¯xLLDÂEz¾*óóÆ¬bYÆ�DZpEÆZßwz̧Z°ÔZÅ.5ëEÐ¾Z]ÃZ“ï%

Æ§jÔ¤ÙHƒ@ìHWÑ]¡Ó½0î EG~t»Zkyƒ@ìÔZÅ.5ëE~%̧x_ÙÇ�c7Ô@gõÅ

Z’ZÆÄ§j�ÔÁZß�Zq¾ñÌ~ƒZZzg̈ÆqÑ]Æ!g}~ïñ��ìÔ�zu}~

Zz‡][>Æ��zPÆz‰ÜZâY»‚tÔ°YZ²zZwÃT+»§jZzgú¯×z)»z‰ÜÔñÌ¤âZzguâ
Å°pÔ×»ïz‰ÜZzg+B©3þ

GG
GLñZÌÔúi×Æz‰Ü~úZxZÜkÅt»ZiZ!Zzgúif[Æz‰Üy

Òø�ûÌö]Öû³³Ãô³×$èÂø³àû ‚�ÆçÆ!g}W\ÅÂ[LL Æ!g}~î]ñ���²�}b~

»Z)à¬gs²£!ÆWy~Ü�c7H�X ‰Ûkô]ÖÏôfû×øèôXX

Zk£!~ïÆã�~ZßßVÆ_.›ëZNK�ZzgZy›ëÅgzÝ~�~}òZ~
G�X

/Zk~‹cC§iïZ(gH�X
/Wc]Ig�Ã¢ãgÌæZ�Æ_.��X
/7Wæ{Zq�gzWUgÅr�§ZuÒ0îGÐCóÅ�X
/Óx¥â]‚ZÑkyã�~â~Ð1�X
/ã�~â~Å°x�ø!Åßg]~Uâ~â~Å§sZ�ág{™�c�X
/£!Å»g~~YÏ-Eg;ÆZßwïZzģZ°zçZ*ÃæÃg3�X
/jZ!«%ûåZzg�ZiZV¿7H�X
/£!Åi!ydz‚³Z�q]Æ´z{W‚yZzg!õzg{g¿�X

/Óxt]Ð!ÑFƒ™)Y—Zgï7Å�X
/Wy~³c7H�X
/£áÆWy~r�gz%ZUÃ%A™�c�X

aèZkñçq6¬Ãð»x:ƒZåZknñZ�Æ”wÆnñÑ*Z£gŸ{yǼÃ
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{âVZzgÑ$k-VÅ§sgc™*7ZZzgZKZ,®Æ_.ñZ�Z�™eXZC£!Å�~��g\
Zzgp!ìz{Zv¬àZzgZkÆÔ~ÆaÐìZzg�ÚZzg¶ìz{÷~ÁdÅzzÐìXHx
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HXZË�6íÂ¬ŠZcVŠxgnZzgZøZ[~!}Ñõ6Šxg3Âz{ÌŠZcV„åX1C

ñÑ*Z£gŸg¶Zv]4ïEGLgÎw~ÃCÙ»x6FßŠï�Ì¿™*ƒ@<Æ_.™D
Z¤q)!0−ƒ@Âz{Ì¦SY+ÐÑzq�ÛâDq)Igu»H¦ñ�á:6gnÔZ¤ËÃÃð

qŠbƒCÂ¦ñ;BÐŠïZ¤ZkäZt;B(JcÂW\¯gUZC;BgzufZzg�ÛâD¦ñ;B
Ðkt<ìøg}\g}W‡~ÅZzgZz;BÐ-y©ìX

z™wÑp
uø³o$ ñÑ*Z£gŸä52#0431â|&82ZÆ'1291YâÃÐ-ÅZfZyÆz‰ÜÔZ¸fyÅi!yÐ         

C ]ôÞ$^Öô×#äôæø]ôÞ$^]ôÖønûäô…ø]qôÃöçûá!N �ÔŠZ¦ZVÃ�¹ZzgZyÅgzb6zZi™̂X Âø×øo]Ö’$×çFé(uøo$Âø×øo]ÖûËø¡ø|

'×Z§Igu
à'~&CÏî OÎŠZ¤ZV~ŠZgZ�x©ZÑsxÆÑàY+Zq6“{qg]~W\»'×Z§Igu

ìXW\»²kCÙ‚w42Ô52#Ãƒ@ìZzgy½ÆfYzxYZk~ÑqƒD�X3C

'''''''''''''''''''''''''''
Ô`1m83 §]Zd|] 1X;Z−+·g~ÔñÑ*Ô

™Zc:'»CDÔ9891YÔm821 §]Zd|]Ô 2X;gŸ{yÔñÑ*Ô
ÔÑƒg:„ttÔ9002YÔm03 ì!ygŸ Ỗ!: Zd|]ZâxZ£gŸ{VZqÎZ¤{� 3X‚]Z‚]Ô
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ñÑ*Z£gŸ{yÅ½zFš (ii)

ñÑ*Z£gŸ{yÅ½zFš7åE…ZëñÑ*gŸZ{yZzgzZ−â]ñÑ*ßZ{yÉFfYzºY
ä�ÛâðXeg‚wÅ/~ŒÛWy0u*ø{»™1XZkÆˆŠgÏÂ1VÅ½»ŸÑzqƒZXW\‚
„Ðf�¸ZknF)©àzZu]ŠzgZy½7WñX1CW\ZKZ’Zð½»pŠf™�ÛâDƒñ
gBZi�:X

LL÷}Z*ŠXÐ~Z’ZðÃ7kåZ=$7JŠc™DÔZqŠz%ûŠN™Â[È
™ŠêXZ$FÂwsdsÔÂö‹ŠêXgziZ:tqªŠN™Z‚E{™ZxJÀ™DZqŠyí
Ð�ÛâäÑ�Z£xVtÂ¼�?WŠòƒcX�íÃ7JDŠk@ì1?ÃcŠ™DŠk7@Xóó2C

W\äZÒExZLzZ−â]ÐqÝGOçW\pŠ���:
Exz.yz{��ZLzZ−â]ÐqÝGX
)1(DZÅZy)2(ug)3(Zßwug)4(}4)5(}]èZ<Ø)6(ZßÁ})7(]w

v[)8(D�)9(D�Zz̄x)01(Dè)11(DÜs)21(Dçã)31(DÒy)41(D$#)51(D
y)61(Doø{)71(D,)81(Dû)91(D˜45é JG])02(Dˆ[)12(Dy�3C

ZyExÅÌZYi]ŠêƒVq~äZ‚E{Ð!Ç77J6ÕŠfY™ZxÐ=ZyÅZYi]
qÝìX

)22(ŒÛP])32(?h)42(¦s)52(|u)62(ZÜt)72(Z�YZ°Yw)82(§)92(@gõ
)03(¹)13(ZŠ[e].y4C

W\ÃZyExÅÌZYi]ŠêƒVq~äËZÃŠ{jZ*ŠÐqÝ7HÔ:7|™:Í™Zzg
:„!bWÐÍctExZ,�XÅ½ÜsW�ã;Ð=qÝƒðX

)23(Zgv…3§öG
G

)33(ƒz£)̈43(ˆ[B)53(ßÇgv])63(DÂE)73(oøz%Zc
)83(DZÑ™)93(iX])04([™z~)14([b)24(„>]h{)34(%…])44(

'''''''''''''''''''''''''''
Ô™Zc:ZŠZg{î]ZâxZ£gŸÔ9991YÔm042 +ZÑZyZzgczsFZ9êELŒÛWy 1X�Zv‡Šg~ÔeZËÔ

Ô`1m31 §]Zd|] 2X;Z−+·g~ÔñÑ*Ô
Ô%ûqægŸ{yÔ™Zc:$»40î GEGZ=ÜÔ2002Ôm13 ZÑYi>ZÅ.540î GGE 3XZ£gŸÔZâxÔ

4XZ$}é GEMMÔ23
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”)54(iZ]p1C
'×hExÆ!g}~–XÅ½ÌËZ*ŠÐqÝ:ÅX
)64(Ä²!)74(ÄÃgÏ)84(Äy~)94(�²!)05(�ÃgÏ)15(�y~)25(â¬

)35(&)45(ˆz]ì?h)55(DZÁZø2C
LLZvÅC{~ät!'õZzgpZ{(Z{ÅpŠ*ðÆîg6Òy7XÉ°™*Å«™Š{�ÛñŠ{

Ú»f™HìX÷ZtŠ“ðW~Ì7ì�Zy~ZzgZyÆ´z{ŠvqÝ™Š{.y~¹(ZâCÙƒVXóó3C
Z‚E{™Zx

ñÑ*Z£gŸ'w~äZLzZ−¤ZòcXZ‚E{™ZxÐ7JcZ‹›ugÔ}zŠvExqÝG
ZyÅz„qgzfsìX

. 9321â|(  )1(�á{WÁgÎwâgCÙz~)x7921|â&9781Yâ(��á{†Z+mö_ŠŠ~)x
)2(ñÑ*ßZ{V)x7921|â&0881Yâ(

. )3(?�á›�Z£0i´Š'yV)x9921|â&1881Yâ(‡èZ?>wxHx
)4(?Ã�†Z°9.èWEuZ`V)x1031|â&3881Yâ(
)5(Zâx�á›�@0™Ô)x2031|â&4881Yâ(

1681âY( / )6(ñÑ*†ZƒgZx7g~)x3031|â&5881Yâ(�´)ahíW!Š~x)8721â|
)7(�á{Z1Z�Z£Z‡g~)x4231|â&6091Yâ(ñÑ*âgZ£$Z-ã)1031â|(
)8(%iZÝxá)x1031|â&3881Yâ(4C

‚³Ex~'g]
ExŠ&40î GEGÆ‚B‚BEx‚b~ÌñÑ*Z£gŸ{yŠgz¾wgnȨx‚bÅ̂Æ

!g}~W\pŠ�ÛâD�X
LLM»Šgkh{¬\¾{'kŠk¹egŠyÅ/~»ƒZÔZkÆˆP‚wJCYÃ7JcX

,]h{ÐÂÃðm„:åXExgcÄzy�~MÅÓx̂¦¸&¢[�Æeg‡°}�
'''''''''''''''''''''''''''

Ô`2m703 §]Zd|] 1X;Z−+·g~ÔñÑ*Ô
2XZ$}é GEMMX
3XZ$}é GEMMX

ÔÑƒg:gŸÃƒ&cÔ6002YÔ`1Ôm21 ëóW~gçt 4XZ£gŸÔZâxÔ
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¹‚~Zk¾nÐ¼¸��ÛZø~»xWNÐZzgÜŝZzw’kZ½kÅz'XTŠyt̂
uör$èö]Ö×#äôÊôoû]Ÿûø…û•ônûà(ÚöÃûrøø̂éöüÚ(àûÚöÃûrøø̂]lô‰ôn(‚ô]ÖûÛö†û‰ø×ônûà"#æøìø^iøÛøèö]ÖûÛövøÏ(Ïônûà‰øn(‚öÞø^ |]ZŠk

Ð7SZzgZkÅ½k—g~ÅXZg�áŠ�Ûâc?ZLExŠ&40î GEGµ3�ç GsázgƒZyEx ]Öû³çø]Öô‚Îö‚(Œø‰ô†%åö]ÖûÛø^qô‚
ÃpŠi™ßÐXóó1C

QzZªŠ*äŠ¬�Ë»Òz-Eg;ZzgË‚³Ex~âCÙÅ�á¤Š~Æ%Óx‚³Ex“¨Ò0î GG
z$¨Ò0î EGGqÝƒñZzgZ,xtƒ‰�÷|›-Eg;ÆzZõe·eZËuMYZ−+ÃgcèÆZq
Ñ¦XÆ�Z[cZâxZ£gŸÐg�q™*7ZZzgZâxZ£gŸä°Z^s�Z[É™ŠcÔ²eZËuMY
Z−+™rXÆic̀*Y*eT¸X'~Æ1gcdÅ]hExz.y6Zk'g]ÃeZËu

MYZ−+5±™ÆªZyz̈gÂ¸„'×hªZ�Zkz‰Ü(SZt¥xƒZ�Zkñß~™rä
Ë)±Šgo{ÐEx]h{Å̂cLg�q7HÉtfZ]pŠ„%UìXÜë~ÐÃðŠ*
cZzgÃðŠ+cDg�q™@ìX

eZË™rä"‚�¹�
LL~Üs‹™@å�D−ãÌÃðÙìW`WçÐŠN1Xóó2C
Zzg'×hñÑ*Z£gŸ{yÆ!g}~�ÛâD�X
LL=�Z[Í™ÂZ(¥xƒg;ìÔÍc»[ZkXÂ[~ŠNgì¸F„°Z^t�

.eZEy»�Z[ŠcXóó3C
¬ÝZsx~Â„ÐÃðZ(¬ÝÃWñÇ�ZkŠgExz.y6Š,kg‚ƒXQ7̧�ñÑ*

Z£gŸ{yäExÅ̂ÅÉCÙZqDz®~ZKÃð:ÃðcŠÇggh~ìXExz.y»f™HŠìZy
~Ð‰ÃW\äpŠFu�ÛâŠcZzg‰ÃZCcXZkFuzJw6W\pŠZk§b��:

LL~äZkz‰ÜÐ,FuHX~äCkH�Zk~ÎZñ�»g~Æ¼7XZmÌ
Zzgi8Z(YY@ì�Š+t™©ìZzgZkÌÅzzÐª#Ö»ps−ƒY@ìZkn~ä
ZKf)ŠZg-V6̈gHZzg̃43ïGJGÔ®�ÔæxÔßÇgv]Zzg.ygcèÐ÷Z‘Zkn7�Zk~=

wqÝƒÉtÂzÂ¡̧ôTÆnìDZkÆ´z{ZkÐz‰ÜÆçZzg®s~æŠQìT
'''''''''''''''''''''''''''

Ô`2m941 §]Zd|] 1X;Z−+·g~ÔñÑ*Ô
2XZ$}é GEMMÔ`1m76
3XZ$}é GEMMX
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êÐ�âVÃúigzi}ÆZz‡]ÆYõÆnÃZ{=&»ñVÐŠpZzgÎ«Å̂ìXóó1C
ñÑ*Z£gŸ{yÆZL̄;g¶ÐèÃg{!Ñ55Exz.yÅz„.eYììT~‰

Ex°iâ:¼Š�ápVz‡V~�ƒ‰�ZzgZyÅÙ|ce{ÄZ*]âCÙ+½�™`�X
ZâxZ£gŸÅ>]~%̧xp}ZyExÐÌc™DÃWD��X»E™{ñÑ*Z£gŸä
ZLExÅz„~7HìW\ÃZy6Š,kqÝ¶}ÔuZzgZkÆ:Ex̂g]Ôîg~Ô
ZOŠc]Zzgâ1]»Zd|]äÑg7HpZsxyyÅ#bcDZÛÒy™DƒññÑ*Z£
gŸ{yÅfZ]~âCÙYgÔzik�Z:zâ1]ZzgyZOŠc]Å¡™sÃWCìXW\Å]£?

ÅãŠÔZsxZzgŠZ’öLZsx¦ZÑ*x~Ð�~zZÕ6ìX
ZâxZ£gŸÅZqDÙZgÐiZZ>]),·z),·(ÆŶ{Æ>̂Å¬]hïÆ       

_.t!]7g}zNtÐ½Y$Ëì�ZqÎä021Š*z]hÔŠ´ÔZŠ!ÔZzg‚³Ex6ñÑ*Z£
gŸ{yÃŠ,kqÝ¶X

ñÑ*Z£gŸ{yÅdzóKgzVÅz„
021Ex~04cZkÐiZZ»mŠ´ExÅZ‚kz�ÛzqÐì²ZŠ[Ð001gzq+Ð0

8WZ]z‹tzñZi:Ð06Zzg¥zZŠzc]Ð02ExÆ´z{’c45Ex»mEx“¨Ò0î GG)‚b(
ÐìXZ[èÃg{ExÅz„7ÅYCìX

(Recitation of Holy Quran)                                                     1XŒÛP]
(Tajwid)              2X?h

           (Tafseer)                                                                                  3X�
(Asool-e-Tafseer)                                                             4XZßÁ�
(Different style of Quranic letters in Writership)           5XgÌZ�ZÅWy
(Hadith)                                                                               6XDug
(Asool-e-Hadith)                                                             7XZßwug
(Asaneed-e-Hadith)                                                        8XZ‚7ug
(Asma-ul-Rijal)                                                                9XZ�YZ°Yw
(Critics in Hadith)                                                           01X̀bz®s

'''''''''''''''''''''''''''
Ô%ûqægŸ{yÔm63 ZÑYi>ZÅ.540î GGE 1XZ£gŸÔZâxÔ
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(Hadith Refrences)                                                        11XCóZqŠg
(Hadith Colloquial)                                                          21X¹ug
(Fiqh)                                                                                      31X}
(Asool-e-Fiqh)                                                                  41XZßw}
(Rism-ul-Mufti)                                                                  51XgÌZ

Å.©-ö
EG

(Ilm-ul- Faraiz)                                                                 61XDZÁZø
(Ilm-ul-kalam)                                                                   71XDZæx

            (Ilm-ul-Aqaid)                                                                  81XDZÅš¨éGZ
 (Metaphor)                                                                       91XDZ#y

 (Rhetoric)                                                                         02XDZšã
(Figure of Speech) 12XDZ,º
(Dialectics)              22XDZMt
(Polemic)                                                                           32Xoø{
(Etymology)                                                                    42XDZ�s

          (Arabic Grammar Syntax)                           52XDZÊ-BðE

(Litrature)                                                                        62XDZÑŠ[

(Science of Prosody)                                                       72XDZ²zn

(Knowledge of land and Oceans)                                   82XDZ_zZs
(Arithmetics)                                                                    92XDZ4[

( Mathematics)                                                                    03Xgcè
(Astronomical Tables)                                                        13XiX]

(Fractional Numeral Maths)                                                   23Xû
(Geometry)                                                                     33XDZ:�
(Algebra)                                                                43Xƒz£)̈ZrZY(

51
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(Trignometry)                                                      53X!5Ò5é II])bz™z~(
(Arithmetic Greek)                                                            63XZgv…3§öG

G

(Almanac)                                                                          73XD¾*
(Logrithm)                                                                           83XßÇgí
(Cum Numerology)                                                              93XD”
(Geomancy)                                                                           04Xgï
(Reckoning of Time)                                                             14XÂE

( 24XZzÃt)DZß¬
(Science of Stars)                                                                 34Xæx
(Astrology)                                                                         44Xƒ]
(Geology)                                                                          54XZgM]
(Geodesy Mensuration-Survey)                              64XD)sZÑgn
(Geography)                                                                       74X'ZB
(Physics)                                                                            84X¢]
(Metaphysics)                                                              94XâẐÅŒ43›é EG]
(Chemistry)                                                                            05X6
(Minerology)                                                                      15Xn*]
(Indigeous System of Medicine)                                    25X¥zÕ
(Pharmacology)                                                               35XZŠzc]
(Botany)                                                                             45Xm@]
(Statistics)                                                                         55XÑgc]
 (Political Economy)                                                        65XZOŠc]
(Economics)                                                                    75Xçâ]

          (Finances)                                                                          85Xâ1]
              (Commerce)                                                                                                 95X̂g]

         (Banking)                                                                             06XYg~
(Agricultural Study)                                                             16XigZ®

61
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(Phonetics)                                                                         26Xß»]
(Ecology)                                                                          36Xâj1]
(Politics)                                                                           46X((]
(Meteorology)                                                                    56XñA]
(Weghing)                                                                        66XDZÑziZy
(Civics)                                                                               76Xàc]
(Practicalism)                                                                    86XDq]
(Biography of Holy Prophet)                                           96X§]óg~
(Scholia)                                                                            07X$›Ò3¨é GGG]
(Citation)                                                                      ~ 17Xqíóg
(Composition)                      27X�óg~
(Detailed Comments)                                                      37X=%]
(Research Study)                                                              47Xî]
(Philosophy Critics)                                                           57XWZ]
(Rejection)                                                                          67XgœZ]
(Poetry)                                                                              77X�á²~
(Hamd-o-Naat)                                                                  87X£zÆ
(Philosophy) (Old&New)                                       ]h(  97X,)Š*z
(Logic)                                                                                  08Xy
(Composition of Chronograph)                                        18X@gõÍð
(Science of Days)                                                              28XDZÑcx
(Interpretation of Dreams)                                              38ẌZ°zcY
(Typography)                                                   48XgÌZ�&ÔNz�
(Figuration)                                                                     58XZ7gZ]
(Oratory)                                                                             68Xh]
(Letters)                                                                             78X̄!]
(Articulates)                                                                      88X“ª]

71
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(Homily)                                                                           98XGz»œ
(Prayers and Supplication)                                  09XZf»g)ZzgZŠzzª`(
(Matrices,Amulets and Symbols)                      19XÝlzËmZ]z%…]

(Comparative Religions)                                                   29XDZÑŠcy
(Refutation of the Musics)                                                 39Xgœñu
(Sociology)                                                                         49X/Z*]
(Biology)                                                                             59X§»]
(Manaqib)                                                                            69XoÜ̂
(Geneaiogy)                                                                    79XDZÑ̈[
(Preference Study)                                                              89Xcb
(Horoscopes)                                                                99XiZ]pziZÆ
(Sulook)                                                                              001X|u

          (Mysticism)                                                                          101X¦s

(Spirtual Study)                                                               201XkË]

(Ethics)                                                                          301XDZÑÜt
(History & Biography)                                                     401X@gõz§

(Journalism)                                                                      501XôÄ

(Zoology)                                                                         601X³Z*]

(Phsiology)                                                                        701XP]

(Cosmology)                                                               801XDð»Ñ]

(Psychology)                                                                      901X;]

(Dealing with Rheotics)                                                     011XDZ^#
(Linguistcs)                                                                        111X—*]
(Arabic,Persian & Hindi Poetry)                            211XÄ²!zÃgÏzy~
(Arabic, persian & Hindi Composition)                 311X�²!zÃgÏzy~

81
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(Astronony)(Modern & Old)                                  411X343ï XJGG)Š*z]h{(
(Geophysics)                                                                511XZgè¢]

(Cytology)                                                                         611XDŸ]

(Law)                                                                                   711X‡ây
(Ilm-u-Ahkam)                                                                  811XDZÑ©x
(Physiognomy)                                                                     911XDª†
 1C (Molecular Biology)                                                    021X‚ÓC§»]

'''''''''''''''''''''''''''

81 - Ô™Zc:ZŠZg{Dz¿Ô4002YÔm21 Zd|]d»g*)Exz.yÅz„ 1X²Z£œjÔñÑ*Ô
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 ñÑ*Z£gŸ{yÅd}â] DiiiE
    

Zv¬\Æaz™xÐZzggÎwZv~ÅóÓ;ÐñÑ*Z£gŸ{y"uf�Zzg!gqÎ    

¬ÝŠ+¸XW\äeg‚wÅ/~ŒÛWy0uå™1XZzg¾{‚wŠkâ{ZzgegŠy~ExŠg²Ô$¨Ò0î EGG
Zzg“¨Ò0î GGÐÃgrƒñÂW\ÆzZ−â]äŠZgÑëYÅf)ŠZg~W\ÃÎ,Š~X1C¼²áÆˆŠgk

41�y6581âY / zDgö~ẑsƒñpˆ{!@"z@;~ẑsƒ‰X01ØZw2721â|
82ZÆ'1291âYJ�§]gìX²ZqDÙZgÐiZZ£?z$›Ò3¨é GGG]]hïÆ / Ð52#0431â|

_.021ÐiZZZExz.y6ÉŠ,X
Z¤ëZyÅdzó}â]ÃZyÅ66‚!i0ÏÆˆ[Ð�h,ÂCÙ5]~ñÑ*Z£gŸ

ZqÂ[…ŠïÃWD�ÔZqÃug^aZ3^»�»xåZâxZ£gŸä@ËZ�xŠ}™ZK
Yì,Æi0{Ýlgh}X

óóZzg ]øÖû³Ãø³_ø^mø^]Ößøføçôm$äÊôo]ÖûËøjø^æpF]Ö†ø•øçôm$ä W\Å>]~ëóW~gçtW\»̈�á‚g¯xLL
óó²ù·̄xLLuZë�óóZKVwW\ìX Òøßûö̂]Ÿû ômûÛø^áôÊôoiø†ûqøÛøèô]ÖûÏö†û�á FÀŒÛWy0uLL

£?ñÑ*Z£gŸ{y
Exz.yÅz„X~ñÑ*Z£gŸ{yÅ£?ñ�Š�XZyÆ´z{ZzgÌ£?�

X6ïYg~ìX
1 1Xw

2XZÜt3
22 3XZŠ[
8 4XZf»g
3 5XZgv…3§öG

G

3 6XZ‚7ug
7 7XZ�YZ°Yw
9 8XZßw

'''''''''''''''''''''' '''''
Ôm22 cŠZd|] 1X†ZÔÑs‡Šg~Ô´)Ô
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1 9XZßw�
6 01XZßwug
1 11XZzÃt
3 21X@gõ
4 31X?h
4 41XCóZqŠg
1 51XF(zF9
21 61X¦s
1 71Ẍ
51 81X�
4 91Xû
81 02XÂE
3 12Xƒz£¨
2 22X̀bz®s
8 32X”
63 42Xug
4 52X̂[
2 62Xh]
7 72XgŠ̀
4 82XgŠgzZ�
62 92XgŠ)ª+
6 03XgŠ‡Šc6

13XgŠ$è<Ø87
2 23XgŠ́†!!
7 33XgŠ!©iªî EG

3 43XgŠ»g~
7 53XgŠot

12
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67 63XgŠz;Ô
2 73XgŠWgt
11 83ÑŠâZš
1 93XgŠ~Š
3 04XgÌZ

Å.©-ö
EG

1 14XgÌâŒÛWy�
11 24Xgcèzy�
9 34XiX]
2 44X|u
3 54X§
5 64Xd-ö IGW

1 74XÜs
1 84X²zn
421 94X�Zz̄x
1 05XDZß¬
4 15XD[
4 25X�ÛZø
43 35XcbzoÜ̂
352 45X}
6 55X,
71 65X¯x
3 75X¹
1 85X¹ug
2 95XßÇgM
7 06X̄!]
2 16X“ª]
81 26Xoø{

22
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3 36Xy
5 46Xæx
2 56Xè
5 66X»œzñZ÷
61 77Xˆ
4591C À

Òøßûö̂]ŸûômûÛø^áôÊôoiø†ûqøÛøèô]ÖûÏö†û�á
Æ*xÐ Òßˆ]ŸmÛ^áÊoi†qÛè]ÖÏ†�áXX W\»¹(Zd�á‚gŒÛWy™*»ZgŠzFÀì�LL

0331|~!3{0î EJáŠ6WcXÃå'w~ÆÑZzgYZ;g¬ÝñÑ*hZ−+%ZŠW!Š~ä�ZíZ²ÃyÆ
*xÐZk6�~jZÙ’k�Ûâñ�X-VÂ"ÑgZgŠzF3�ÔpñÑ*'w~ÆF3Å�áy„tì

�Zk~GìÔÎiìÔŠgŠìÔG\ìZzgZŠ[ìsÂtì�ZKVwW\ìZd|]d
Z̈ebc¸X

ö“ZWy|]¦·ö_Ãg~mZ°9*îGñÑ*Z£gŸ{yÆFÀŒÛWyÃgz—ŒÛWyŒÛZg
ŠïƒñZkÅpçV»¿1Yìf™™Dƒñg¶§Zi�X

LLZd|]Æ‘ÐêLŒÛWy»Z0Zi{ZkZgŠzFÀÐ<�ZÒyzV~ñ�ŠìZzgTÅÃðVw
‚.:²!i!y~ì:ÃgÏ~ìZzg:ZgŠz~ZzgT»ZqZqÂZL£x6Z(ì�ŠzuZÂZkÅ

(Ñc7YYX�„CÙFÀì1Šg|z{ŒÛWy�Å9�ìZzgZgŠzi!y~gz—ŒÛWyìXóó2C
‰ßÍVä¸]‚tgÄ™ŒÛWy0u»�FÀÉŠcZzgt:Š¬�¼$øGLZß:Ô�áÈ

t]zg‚ªZzg�ZèZ3ÿXL<»0kÌgLìc7XáWÆaÜs¹è²!ÐzZ�ƒ*»°7X
ZkÆaŒÛWyzugÔZg�áŠZ‹ô/ZzgZ̧ZÁx»zWZzg�Z_·¢zg~ìXZÐ�áÈ4zwZzg*tz

™cÅcÄÌƒãecXZkÆ´z{áWÆa¢zg~ì�ZÐEÄ²ÔÔÜsÔèÔçãÔÒyZzg
$#z){Ex6̂gqÝƒZzg�ZèZ3ÿXL<Ð7g~§b!¸ƒXZâxZ£gŸZyÓxTñgÆYì¸X¸
zzì�ZrVä.eZëZzg*iuF+£â]6�ZôoÅpg¿ìz{Z7»zìXóó3C

'''''''''''''''''''''''''' ''''''''''''''''''''''''''

1.   Urdu Wikipedia, ZâxZ£gŸ{y ,from:http://ur.wikipedia.org/wiki/ {y _ gŸ _

Z£  Accessed on April 25, 2012.

ÔÑƒg:*Ñ)Ä¬°È½Ô3991YÔm03 +ZÑZyZg!ƒDzŠZøÅÃ~ 2X·†Zyg¤CÙÔ
ÔÑƒg:Z¨iXÅÔ8991YÔm63 £Ñ‹gçt 3X´)·†ZÔÑs‡Šg~Ô
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´)·†ZÔÑs‡Šg~)á°7002Y(mZ°9*îG‚.�Z�gzZ�YeÂðgçtÔÑƒgÔ
+ZÑZyÆ�}_·ÆˆT³6í�z{pŠZyÆZÖp~5±ƒV:

LLZgŠzi!y~ŒÛWÈ0uÆ¹ÐF3‘‰�Zzg!iZg~Šø[Ì�pFÀ™ä
Æa²!¹Zzg¤Z%ÐzZ�ƒ*„»°7ìÉ!gÇÓZß:ZzgŠg!§g‚ª»ZŠ[zZ�ZxÔ“|.ïGL
ZmY»ÒpÔ*tz™cÔ�áÈ4zwÐzZ/Ô„CÙZ%sgpzZàWc]ÆŠgxyrÔ�&åJLZ3ÿXL<Ô
$©n.ç
GE

GLô/z@ÉZzg�x™G6�~ÃZzĝgƒ*Ì¢zg~ìXZâxZ£gŸ'w~Šku{ÃZv¬\
ä½ã�kExz.y~"Vw'g]ÔzW_·Zzgª]Z0qC«�ÛâcåXZrVäŒÛWy0u»
FÀ™Æ¬%îGZÁ6(ZZˆy�ÛâcÔšµZy»FÀÓxpçV»qïZzgŒÛWy0u»4+F)y

ìXóó1C
ZzgDZÅŒ43š5é EGG] Òßˆ]ŸmÛ^á

Š*z]hEÄ“¨Ò0î GGçâ]Ôƒ43š5é EGG]ÔZOŠc]Ôƒ]ÔZgM]Ô6Ôƒ43š5é EGG]ÔgcM]Ôƒz
£Ô̈æ¢~zŠvExz.y6�ñÑ*Z£gŸ{yÃ»ïŠ,kqÝ¶ÔZkÅJV((ŒÛWy™*Æ
FÀ~ÌÃWC�Tä‡g~!<mZk®ÆY+zZá‡g~ÆaZÝŒÛWã|xz%ZŠJîÅ
gZ{ûZg™Š~ìXeZË�Zv‡Šg~Ôç}%ZgM]ÔYe™Zc+ZÑZy~ñ�ŠDZÅŒ43š5é EGG]ÅZq

%Å§sZ�ág{™Dƒñ��X
LLZâxZ£gŸFÀ~Zk!]»{mZÈx™D��TWeÐTD6gzÝ7CìZkWe

»FÀÇZÏDÅ9]~HYñ6�ZrVäZkWe~ÌHXZkÅzzÐt�ZâxZ£gŸ
'w~z{zZuá9êELŒÛWy�XÆEÄ“¨Ò0î GGªñ�Š{ZzgŠ*‚bzÕ6ÌÎÐicŠ{g‚bñ�Š�
Zzg‚bzÕ»ÃðãŠ~%Z(7T6Zâx™rÅŠzegNcŠÇg,:ƒVXŒV‚bzÕ

ÆjZáÐPZVw7™*eƒVÇ@�ZâxñßsÅZyEx6Š,k»Z0Zi{ÎcYnX}Îg>Z±YÅ
02z,We5±ƒ:

O æ‰ön(†ølô]Örôfø^ÙöÊøÓø^Þøkû‰ø†ø]e÷^
LLZzgNh`ñYNÐ�ƒYNÐ�-gêZzg0ã»Šð»ŠêXóó2C
Švá¢»FÀÌ5±ƒ:

'''''''''''''''''''''''''''
Ôm75 +ZÑZyZg!ƒDzŠZøÅÃ~ 1X·†Zyg¤CÙÔ

2XZ±Y:02
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)1(Zzg̀ñYz,ÐNhƒYz,Ðâ#geÅX)�á{g<Z−+ŠŠ~(
)2(ZzgNh)ZK(Ð(UŠbYNÐÎz{geÅ§bƒYz,ÐX)ñß~ZÑLåâ~(
)3(ZzgNh)ZK(Ð(`ñYNÐZzgz{½gƒ™g{YNÐX)e÷2kZ£ŠŠ~(
)4(ZzgNh`ñYNÐŒVJ�z{uZ[ƒYNÐX)Z1ZÑdñŠzŠ~(

ZkWe»FÀ�ZâxZ£gŸäHìZkÃ7|™˜VZqŠ´¬ÝOWƒñ%7gLÔz�
EÄ“¨Ò0î GG»âCÙ{m™EÄZgM]Zzg¢]»âCÙÌZâx™rÆZkFÀŒÛWyÐOWƒñ%7g{

óó»FÀ²ZÒ¬+äZ4sV~��ÛâðìX} ‰ø†ø]eøø^ Y{m™ÂLL
�{iy~ì

EÊøÓø^Þøkû‰ø†ø]e÷̂D]øpûâøfø^ðøøÚößûføø%$ø^Òø^ÖŠ$†ø]hôÊôoÂønûàôôÖôßø^¾ô†ôôô
geÆfgZ]�ŠzgÐŠÚ~)0ãÅ§b(¾�Z7uZ[¹Y@ìX
æZgu~ì:

X ]øpûâøfø^ðøøiínØ]Ö�øÛû‹ö]øÞ$äöÚø^ðøø
geÆfgZ]�Îg`ÅgzÝ~0ãÅ§b¾¥xƒVX

�ìZ;k~ì:
Êø³Óø³^Þø³kûâøfø³^ðøøÚö³ßûfø%$ø³^mø¿öà%]Ößø^¾ô†öö]øÞ$ãø^‰ø†ø]höööæø]ÖûÛøÃûßFoÒøÛø^]øá$]ÖŠ$†ø]hømø¿öà%]Ößø^¾ô†ö]øÞùùäöÚø^ðöö

æøÖønû‹øeôÛø^ðôô!
geÆfgZ]Å®»ŠÚ~0ã»áyŠêì1|~z;V0ã7ƒ@X

�ZÅ3šð EE~~ì:
]øpûâøfø^ðøøÚößûfø%ù^ÖôÃønûàôô]Ößø^¾ô†ôôÒø^ÖŠ$†ø]hô

-geŠÚzZáÃuZ[»Šð»ŠêìX
GŠZ]ZÅWy~ì:
æø]ÖŠ$†ø]hö]Ö¡$ÚôÄöÊôo]ÖûÛËø^‡øéôÒø^ÖûÛø^ðôæøƒøÖôÔøŸÞŠ†]eäÊôoÚ†p]ÖÃønûàôæÒ^á]ÖŠ$†ø]hô!

ªuZ[ZkÃ¹Y@ì�Z”‹¤ò~ŠzPÆz‰ÜÒ!V~�0ãÅ§bgeL
ƒðÃWCìÔZkÃuZ[ë�X

Æp�: ‰ø†ø]e÷̂ ÍZÅWy~
ge�ñ\êL¤â~ŠzgÐ0ãÅ§bLìX
·§Zzg¹ÅseÐ�!]‚tWðz{tì�uZ6Zqn»Šð»ì�Zg�y~c

52

Urge
nt



ËJR6Îg`ÅÃÑ7C�ÂŠzgÐ0ãÅñ�ŠÏ»Šð»ƒ@ìXŠvá¢äZk»FÀÜs
óóÅYöÆ7Ã9 ‰ø†ø]eøø^ óóÅYöZY¤7ƒC²ZâxZ£gŸäLL ‰ø†ø]eøø^ geHìTÐLL

|xZ~™ÆFÀHìX
ZâxZ£gŸ{VäŠgZÝŒÛWy0uÅÎg>ZØg·~ª#Ö~NhzVÅqªÆ7ÃgÄ™

FÀHìXZg�á›}Zz0~ì:
1C æøiøÓûçáö]Örôfø^ÙöÒø^ÖÃôãûàô]ÖÛøßËûçû�ô!

ZzgNhƒVÐ�ŠÙZzyX
ZÏ§bÎg>ZÔvÅWeÆ7Ã�Zg�á›}Zz0~ì:

æø]ôƒø]]Öûrôfø^ÙöÞöŠôËøkû!
CN ZzgZNh½g™ÆZhZŠbYNX

óó»z{|xÒyHì�6Zkz‰ÜÃWñÇYèª#ÖÐI�i²ßV ‰ø†ø]eøø^ ZâxZ£gŸäLL
»ZqîsŸÑzqƒÇTÅzzÐNh�ZK(Ð»)u)(ÑzqƒVÐÔI^I^™¤YN

ÐZzgi}ÅZKêêZ?ØÅzzÐ(}(}¥ñ7YNÐX~Ði}ZLZ0g»ÑzZZŒÏ
ƒÇ(ZzgZtÑzZQZƒYñÇÂtŠzgÐLgeÅ§b0ã»Šð»Š} Volcanic Eruption )ª

Ç�ßv0ãÅ§sŠzh,Ð10ãZyÃ:ïnÇYèZkz‰Üi}J@ÆÅƒÏZzg@Æ6Îg`Å
ÃÑ7,ÂŠzgÐŠÚzZßVÃZkÅR60ã»áyƒ@ìXZk‚g}©Æ7©ÃZâxZ£gŸ
'w~äÂLLuZ!óóÅåYöÆ‚BZLFÀ~ÈŠcìXZrVäFÀ™DƒñÓxEx»
Òpg3ìXóó3C

ZºnƒÐ(~!]t�+ZÑZy~ñÑ*Z£gŸ{yäZk§bGzZŠ[Æ»2Sñ
��ZÐ7|™�y»Šw!gÇ{g‚ª–[~~�Ûoo]z›ÐÌY@ìZzgŠwi!yqwÐ
²n™@ìX

WeWeÅó§lÐÈVìt8{ð ENg
‚g}ŒÛWy»*Vì�{¾Z

'''''''''''''''''''''''''''
1XZØg·:5
2XZÔv:01

835 - Ôm:435 +ZÑZyZzgczsFZ9êELŒÛWy 3X�Zv‡Šg~Ô6zWÔeZËÔ
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]øÖûÃø_ø^mø^]Ößøføçôm$äÊôo]ÖûËøjø^æFp]Ö†ô•ûçôm$ä

ñÑ*Z£gŸ'w~41gpyZMgu6821â|&0781âYÃ7äaŠ{‚wÅ/~ExŠ&40î GEGÅ̂Ð
ÃgrƒñZÏŠygŸ®ÆZqZ»�Z[É™zZ−â]Å}#Ö~7H�!Ç9åXZÏŠyÐ
:òâ+»»xW\Æ4Š™ŠcŠ‰

ZkŠyÐWy/JÚ:òâ+»�Û9Z�xŠïgìX1C-VÂW\ä6821â|Ð0431â|J
ÑÅV:}‘XpZ\k�ƒÃÜ:HYeX2C†:}ëzògçtÅ?!g{¢zVÅßg]

ìX3C ó ]øÖû³Ãø³_ø^mø^]Ößøføçôm$äÊôo]ÖûËøjø^æFp]Ö†ô•ûçôm$äX ~¤ZVŠguâtZ#Ö0ÃŠ}‰ëzògçt»@g]*xLL
CW\äZLëzò~&i!3ZEwÅ�X

1XZgŠz
2XÃgÏ
3X²!

TäZgŠzi!y~ÎZwHZkÃZgŠzi!y~�Z[ŠcTäÃgÏ~ÎZwHZkÃÃgÏi!y
Ð�Z[ŠcZzgZLŠÑbãŠ~²!ÃÐŠbX~ŒÛWyzugÆ´z{§]zèi~ÅãŠ~Ã
Ô}zZßw}ÅãŠ~Ãz){ÐZLŠÑbŠb�X

ëóW~gçt]hÅ»g~
Zq¬x‡g~cëzògçtŠ*��21¢zV6ŒåÐZ.Š{™*{�Âå¬ÝZzgZID

ÂZkÃ7|™ZLD~ZŸ†™DgTÔ̧1¬x‡g~��²!cÃgÏÐ*£åZkÆn6.ã¶¬x
‡g~ÅZkZWÃñÑ*†ZéxDÙZgz~g9*îGZvmägŸÃƒ&c»ªx™Æi�ÛâŠcX

ñÑ*†ZéxDÙZgz~g9*îGZvmä0891Yâ~ëzògçtÅCó»»xÑzq™zZcX~
ñÑ*ZÖgZvDÙZgz~ÔñÑ*¡{y*i~ÔñÑ*2kZ£G~ÔñÑ*·/DÙZgz~ZzgñÑ*·c¯äZk
»x»Ú{ZLuZVcX
'''''''''''''''''''''''''''

ÔÑƒg:„ttÔ6791YÔm22 Z|]'w~ 1X™'²L~ÔZ
Ô`03Ôm01 ëóW~gçt 2XZ£gŸÔZâxÔ

Ôm22 Z|]'w~ 3X™'²L~ÔZ
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Zkëzò~F§b»»x™*åT~ƒÐZzwåëzògçtÅCó»»xZzgŠzuZ»xZy
„gZ]»FÀZgŠzi!y~™*å�²!cÃgÏi!y~‰XZk»xÅ�ÆnñÑ*†ZéxDÙZgz~
äâga8891âY~ZqZŠZg{‡ìHT»*xLLgŸÃƒ&cóóg3X

ZkZŠZg{Æ‚B(}(}fY™ZxÝƒñZzg(}izgzØtÐëzògçt6»xƒä
ÎZzg¹¢Zzgðh}²�~Zy!g{¢zVÅCó»»xåƒZZzgŠ*ëzògçtÅ!g{¢,
]hZic~FÀzCóÆ‚B03¢,0IXXÆÀ,]65612ÔÀÎZÑ]z�Z!]7486Zzg
Àg‚b602�XCÙ:}~ŠÑb»«gñbyìX1C

]hZicÅS:]
]hZicÅS:]Šg`fs�
1X²!ZzgÃgÏ„gZ]Zq»Ý~ZzgZy»FÀŠzu}»Ý~�áïHŠì
2Xqí~jZßVÅCóÅˆìZzgCcŠì�„g]¾¢Æ¾�6ì

ZzgZicÃ̈ìÔZzg˜V'ÅZK„g]ìz;V)x(ZzgFÀÅ()y(–Šì
3X5ZzgŠHÂ"™zZðˆì
4XcZÈ~»ZÈxHŠì
5X‚̂Šgx:?mHŠì
Zk6Zic~tÌS¤ì�Zk~CcŠì�Zk¢~ÄÎZßVÆ�Z!]�

Zzg6Zic~icŠ{ÐicŠ{ñÑ*Z£gŸ{yÆg‚bÃ�áïHŠì�̈zóâÎÆ���z{
ZkÐ¬�áù7ƒñ¸Zk6Zic~ZqtÌS¤ì�Zk~ƒÐ¬Z)àz„

»Z̀ZYHŠìÔZkÆL̂L7ÂóóT~tÌCcŠì�t*ZicìZzgZk¢»ñZŠŠ*#V
¢ÐìZzgZk¢ÆZãÎZÑ]Zk~�áï�Zzg̈o9ÐZk~g‚bÃ�áïHŠì��
Š*~Zk§b7¸Zzg‰g‚bÃ�Š*¢zV~ņ̃µÅo9ÐZ¢zV~�áï
HŠìXZkÆẑ„èp}Ã×ÑcŠìX

ñÑ*Z£gŸ'w~ZqL~¬Ý¸Z7àz‰ÜFEx6Š,kqÝ¶ÔZz{̄ZVD¸
ÂŠzu}ExÃÌZk�Z[~�áï™D¸�„CÙZkÆ‚BÝ:ƒ@åÔZk6Zic~Zy:

)bÅZqZµz„»gÅ̂ìZkÆĝ‚bÅz„Ã�áïHŠìX
'''''''''''''''''''''''''''

Ô`03m01 ëzògçt 1XZ£gŸÔZâxÔ
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ëzògçt~�áïg‚bÅS:]
ñÑ*Z£gŸ'w~g9*îGZvm»©wå�Z¤ËÎZw»�Z[icŠ{,ÐŠbƒÂZkÃx

g‚!¯ŠïÔ̧Zzg!‡°{Zk»*xgn¸Xt*xZkŠgñizVoƒZzgzZµÆ_.ƒ@å�7"
zZÑñÑ*Z£gŸ{V™rÅŠ,kZzgg‚ð6ªZyg{Y@åÔZyÆg‚b~egœuS:]0ðYC

�X
1XCÙ*x²!~ƒ@ìpZ{g‚!ËÌi!y~ƒX
2XCÙ*xŠz”V6Œƒ@ìZzgZy~ª0»7gZ7gZìwg3Y@ì
3XCÙ*xZÌ!!g+öWƒ@ìÔª*x„ÐØ^Y@ì�Zkg‚á»ñçqHìX
4XCÙ*x@g]ƒ@ìÔªZQÆˆ[ÐZ¤ZkÆwzsÆZ°ZŠïáYNÂZy»ù·Zk

Í6ŠÑª™@ìTÍ~z{g‚!–ŠX
ì Þøf$äø]ÖÏøçûÝø(]øá$]Öûçö•öçûðøÚôàû]øp(ÞøçûÝôô gŸÃƒ&cÆikZÈxëzògçtÅ«¢~Zqg‚!

XW�Zkg‚á»‹t™D��
ÃyÏ’*¢ú

G
LzçYìZzgÃyÏ7'ZkÅ¬]Ð¸xÃWÇ{™äÆn�g‚!

ñÑ*Z£gŸä–Zk»*xì
Þøfùäø]ÖÏøçûÝø(]øá$]Öûçö•öçûðøÚôàû]øp(ÞøçûÝôô
LL¸xÃWÇ{™*�ÃyÏ’ÆẑçYìóó
Zkg‚áÆ*x~qgz!ÑegzVS:]ñ�Š�X~Ð«&ÂzZãîg6ÃWg„

�ÔZ%a¶S¤ª*x»@g]ƒ*ÔZ5Z`»»Ÿ™CìÔ
»Z5Z`Šg`fsìYèt*xÐV~¿ì!¶VÃZk6ªkHYYìÔ Þøf$äø]ÖøÏøçûÝø
Þøf$äø]ÖûÏøçûÝø
yÔ[Ô{ÔZÔwÔtÔzÔx

04'432 +6+ 001 + 02 +1+5+2+ 05
]øá$]Öûçö•öçûðøÚôàû]øp(ÞøøçûÝôô
ZÔyÔZÔwÔzÔnÔzÔxÔyÔZÔ~ÔyÔzÔx

04'1901 +6+ 05 + 01 +1+ 05 + 04 +6+ 008 +6+ 03 +1+ 05 +1
+

432
5231 =
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5231Zk»ù·Z°ZŠìZzg_̧èEL"ìX
ñÑ*ÆÎZZ,�{ÔZZÔŠAZzg„z®Æ�á‚g*xÃygÄYìX@gõ~Z(ÃðÃåÃ7

W@TäZãg‚á‘ƒVZzgZyÆZ,pzg]*xgÇƒVÔZ¤tDz̄ÅgÁ×VQ�Âz{Üs
ñÑ*Z£gŸ{yÅât*i"ëzògçt~Q�‰
ëóW~gçtÅZqÐie

LLëzògçtóóÅ?Z]6ZqZ)àÃeZ%Ð�ù¦&òGWMìz{tì�Ãå'w~
Šv¤y%æEOZW0uzy~Zq.e—Zzg»Š£xgn�XZzgZyÆtëzòZKxFZÃŠeÆ
‚B‚BZqZ+ZÐZŠeÌgn��àqÔZXŠÔYöZzg!gq|Æ´z{Zq'Æ¾w®
ÔzÝÃÔ¾ù]ÔøZÄTZzgb×]~à]Zzgà]~b×]ÃZq{mg8~7™äÅ
¢©-<é EGGX:'g]Ð‡g~Å̧]êZzg»gzbÃMW™CÃWCìXtz{ZÐZŠezZqÐiì�%æEOZW0u
zyÆ¤y«xÆ{~¹ÁÁWcì1ëzògçtÆ'Æ;VÒ]zlZgzZ�ÛÆ‚B

xìX

ëóW~gçt~bszšº
ñÑ*Z£gŸ'w~Æ;VZqZÐZŠetì�ZrVäëzòÆZZ1Z[è}~Ð‰

ñç¬]É�Ûâñ�ZzgZy~ÐCÙñçq6ZqZµZzgxg‚!"HìÔtg‚b˜V—Šgz
ïzD±ÆWsŠZg�z;VÓxŒZz!̈rŠgz$ò~»vhÌ7™D�X'ÅtÃÒÑë
dì�z{ZyZz–qrŠgÅ¿F+„g]ÉÓVÃÉ™D�ZzgZ7¾w'g]Ð

�™Æ-V�hŠï��z{ZqÚ„g]0YCì-V4ì�t„g]Æ•}c¿Z
!{3¨4è EEGEäZÏ¾nÐðK¸�z{Zÿñç¬]6Œg‚bÅ„g]Åi“FX

t»x˜VŠ¢ïGGLÃZzg¾wZŠgZuzZN[»Fìz;V¸]qCZzgi!y6»ïˆg»Ì
»Ÿ™@ìXZy¿1Yìg‚b»ZqZÐZŠ~ZqÐitÌì�Ãå'w~äZyÆl~(}ÎèT
Zzg¢©-<é EGGX:ù]Ð»x1ìX

Â1VÆl~4Z•zøZÄÅtgzl%æEOZWÆfñZsx»§ÒZqÐig„ìZzgñÑ*Z£gŸ
ZkyZy~ŠgzZâ#Ö6Ã̂�X

œ·GŠŠ~Ôç}^gŠR†Ô0ÎygBZi�:
LL÷}4ŠqZyÆëzòÅZÌZkn7ì�z{MŠgM̈b×]Æù´�ÉZy

»{mZqÐitì�Zy~ï»z{Z|[z£gÃW@ìTÅJV…ÜsŠ*�Y~ÃWC�
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Ô÷ZÈì�ŒÛWãÀmZzgòèttÅ=ôÔ̈ZzgZyÐZ©xÆZ^oÆnŠ*�Y]Ex
zg‚bÐ»xfZ̧zgtS¤ñÑ*Æëzò~ñ�ŠìXóó1C

ëóW~gçtZzg‚³Ex
ñÑ*Z£gŸ{y}ÔugZzg�Æ‚B‚BDˆzæxÔƒ]ÔDûÔ,ÔD”ÔDÂEÔD

ZgM]Ô³Z*]ÔZOŠc]Ôçâ]Ôn*]Ôvc]ÔZÜª]z)J�Ex6åŠ,kgn¸Zzg
½"5é GEMMCÙD6W\ÅÃð:Ãð"c¢3ð EGW~ñ�Šì�W\Æ¦d»1ìXZyExz.y6ÌW\äÎ
ÐicŠ{g‚b‘X2C

ñÑ*Z£gŸ{yÃ‚³Ex6ÌZâ„Š,k¶ÎŠ´Ex6ÔOçW\Æ‚t®Ñ]c
ëÑ]»ÃðÌë{Ðë{XW@W\°Z|gZzg°Z^sZk»�Z[ŠïX3C

D¥ ëóW~gçtZzg
ñÑ*Z£gŸ{yÆD¥Æe~ŸiœÔŠZ›gÔZŠd»[œ·G™r��X
LLÃå'w~g9*îGZvmÆëzòÅS¤tì�z{Z©xÅ�ZÇVJîÆn‚b

Zzg¥ÆÓxz‚bÐ»xf�ZzgZk|ÐZh§b!¸��¾ÂÅseÅ+B©3þ
GEG

GÆaÁ
drŠgÅ§sg�q™*ecXZknZyÆëzò~¹ÐExÆï]X�XÔ1¥ZzgZkD
ÆŠv̂}6ZzgDZÑsgÃ¼xqÝìZzgTzÝÆ‚BZkDÆjZáZyÆ;VX�Zk
ÐZyÅŠ‰ÜÃZzg?ù]»Z0Zi{ƒ@ìz{ZK’kzV~ÜsZq?7É[ÉÌ¥xƒD
�ÔZyÆóZ|[z£gÐŠ+z¥Æ!bmÅÌl!zŸsƒYCìXóó4C
ëóW~gçtZzg6ŠZy

óóg‚!–XZk~½ZgnÅ ZZ]øÖû³Ûø³_û³†ö]ÖŠ$³Ãônû³‚öÂø³×FoÞøfûkôqôßû‹ô]Ö’$Ãônû‚ô ñÑ*Z£gŸ{yä
3ìZzg0g{âŠ{ìXt (Sulpher) Ty™äÆnZ¸Z°‘XZÁÜ6cÅ�nQ

g‚!²-.lç GH~Zzgæ‚Û¾ÅïÆCYÆn4+jìX
'''''''''''''''''''''''''''

Ñg{�9Ô™Zc:ZŠZg{î]ZâxZ£gŸÔ9891YÔm99 çgsgŸÔ 1X·GÔŠŠ~ÔœÔ
Ôò:ZŠZg{î]ZâxZ£gŸÔ4991YÔm81Ô32 ŒÛWyÔ‚bZzgZâxZ£gŸ 2X�Zv‡Šg~ÔeZËÔ

Ôm042 +ZÑZyZzgczsFZ9êELŒÛWy 3X�Zv‡Šg~ÔeZËÔ
ÔÑg{�9Ô™Zc:9891YÔm001 çgsgŸ 4X·GÔŠŠ~ÔœÔ
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ëóW~gçtZzggcè
]øÖûãø³³³³³ßô³³³³³³oöÿ ñÑ*Z£gŸ{yZqgcèŠZy¸XW\äFg‚áDgcè~‘X�gZPŠ

Ã��ëóW~gçtÅŠzu~¢�582~ñ�Šì7|³XW\ñÑ*Z£gŸ ]Ö³ß$³Ûônû³†öÊô³o]ÖûÛø^ðô]ÖûÛöŠûjø‚ômû†
{yÅgcèŠZã6öö™Z�ÐX�ÎZw~èÃg{Å9ŠgcÄª944Y53;BcñÑ*Z£gŸ{y

äDZ4[Å¾!gO»–gZ1Zk»Z0Zi{ZqâCÙgcèzy�„ÎYìXW\ägcè6½"5é GEMM27
Ã"�ÛâNX1C

ñÑ*Z£gŸ{yZq¬ÝŠ+p̧]hzŠ*Ex6ZyÅŠ,k»t¬Ýå�ËÌ%i0Ï
Ð0ÃðÌXŠgcÄHY@ÔñÑ*Z£gŸ{yZk»ÌæÜ�Z[«�ÛâD!ÂVÃghØ�Zq
X³ÃŠN³X2C
�á{FZ[Z/‡Šg~™r�ÛâD�:

n*]Ð0âCÙ+Ãec�z{øg}ZâxñÑ*Z£gŸ{yÆëóW~»¢zg_·™,@�ZyÃ
n*]6ï™ä~W‚ãƒz{pŠê™,�ëóW~gçtÑpExzçgsèZsð»df{gƒäÆ
‚B‚B‚³Ex~Ì¾Šg—£x»qïì'Zq!]cŠgO�‚bŠZâVÅCÙ!]Šg„

7YèïÆ‚B‚BZyÆ̧Z2$sgT�1Zv¬\ZzgZyÆ\g}gÎw~Æ̧Z2
ZzgZßw7$wM3C

(Physics) ëóW~gçtZzgDZÅŒ43š5é EGG]
ëóW~gçt¬xëóW~Y]Å§bÜsŠ´Ex»%µ7ìÉZ£â]6DZÅŒ43š5é EGG]Å

�ápVÆ0ñÑ*Z£gŸ{yÅî]ñ�Š�XzçÆ![~0ãÆ0ïñ�Šì�0ã~
)x�c7Ô0ã»g8({ìcCZzg'sCYVÃWCìX˜V¡{Æ!g}~)bñ�Š
�Âz;V™qÆ!g}~ïìXgzÝHìÔÃyÐz*Ð¦g$ËìZzgÃyÐz*Ð7¦g
$ËXHi}ä̃ìÔHÎg`‚ÁìÔH*g}w•™gì�XHW�y»z�Šìc7XZyÜ"
ÑgDZÅŒ43š5é EGG]Æ0"Ñgî]ñ�Š�X»¬gsWÐZyÆ£â]6WñÇX
'''''''''''''''''''''''''''

~:âga6991YÔm15 Z°ggŸÔ : Ỗ! ZâxZ£gŸ¨ÎZŅ̃Zò‚bŠZV 1XPZ°9.èWEÔ¦Ô
ÔÑg{�22Ô™Zc:2002YÔm97 çgsgŸ Ỗ!: Zd|]mZ°9*îGZzg‚b 2XFZ[Z/�á{Ô´)Ô

3XZ$}é GEMMÔm08
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uZë�
ñÑ*Z£gŸ{yäZ§YŠ+ÆnZfgZù�ÄÔ�Zzḡ[z){ZEwGZÏ§bW\

ä�á²~ÃÌ�ÛzrG!{‹§õD~»fg=¯cXW\Æ¾¯xÅÂ[LLuZë�óóŠz”V6Œì
��£!g~¬\ÔÆ!{‹§õD~ZzgoÜ̂6ŒìXW\»CÙCÙÄcÂWc]ŒÛW6»FÀƒ@ìcug
0u»ÔcQ)gÇyŠ+ÆZ̧ZwƒD�XW\Æ‰¯xÂZã�g��ZÚ²�¦gäÆ!z�ŠW`
ßv(}ØtÐ7_�ÉaaÅi!y6Yg~��

½YÈgØ?ÑÅVsx
Ó)Ä@Ze?ÑÅVsx

Zzg
ƒÐZz\zZdøgZÑ~

ƒÐ!ÑzZdøgZÑ~
SuéMMñÑ*Z£gŸ{y»“iþILgÎw~¹�gìÔW\Åâ¿̄É�Zð¡Òï GMEÐ$¹Õä ELƒZCÙ

!¸ç LM”î MW\ÅuË§¬Ý~Ð"0cVo]z&B3ï MME‡GÅÞŠ]ŠêìXW\äLËáQE~@]ZgÅp�áæ
Æa�{7–ÔZka�W\ä—g@]Z§g‚ª~ÅS¤®zÝòÃŠwzYyÐJw™1åX
Zk»ZÖgW\äZLZqÄ~Zk§b�ÛâcX

™zVæbZ3ÿXL™ËwgŸ7}Zkš~÷~š

~¢ZƒVZL™*»÷ZŠ+0gÒ7

ñÑ*Z£gŸ{yZzg¬@Yç]
Zq§s0uzyÆŠg†VZŠZg}ZâxZ£gŸÅ£?ZzgTyÅŠ´zç}â]6èYä

zZàÂ1VÅZ�á®~̂zs�ÔŠzu~§sỒ†7gÔZ¥|Ô™ZcÔ�|Zzgº[Å-Eg;~Z£
gŸÆZUƒV6ó»xƒ[ìZzgƒg;ìXZÏ§bZ�ÛiÔ‡CÙ{ÔYeZiCÙÔ-g\ÔßyÔZ%MZzg
DÍz){Å-Eg-V~Ì»xƒZìZzgƒg;ìX¾nt�ZâxZ£gŸÅL~,»¬gsÎ
ZŅ̃ZòR6ƒg;ìZzgz{ŠyŠzg7ZdŠ*ZyÆ9£xÐgzÙkƒYñÏX

ñÑ*Z£gŸ{yÅi0ÏÔŠ´}â]Ô̄!]z>]6FZe°zVä8ZÝe~ÅìP
qgzfs�

eZËŒgŸ{yÔ`-Eg;ÔZ&cÔ9791YÄZy: /
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. �Zsx
eZËåZz�á‚*wÔÃ¼-Eg;ÔEcguÔ0991YÄZy: /

óó Devotional Islam and Politics in British India(Ahmad Raza 

KhanBarelvi and his Movement LL)0781D0291(
eZË·ZâxZ−+�CÙÃW!Š~Ô·g-Eg;Ô¡7gÔZ&cÔ2991YÄZy: /

|]gŸ'w~¨�á�çLÆ
eZË�Zv‡Šg~ÔYe™ZcÔ0ÎyÔ3991YÔÄZy: /

+ZÑZyZzg�vczsZg�zFZW»»©Ŷ{X
eZËqƒZ]g~œjÔ�|-Eg;ÔYtgzÔ0ÎyÔ3991YÔÄZy: /

ZâxZ£gŸ'w~ÆqÑ]Z°gZzgZ&k»g*ó)�S(X
eZË†Zj³m~Ôgzdô-Eg;Ô'~ÔZ&cÔ4991YÔÄZy: /

Zg�zÆÍðZzgÃå'w~X
eZËñÑ*ZëgŸ‡Šg~Ôzk.gI-Eg;ÔWg{Ô·gÔZ&c8991YÔÄZy: /

ZâxZ£gŸÅ�~W,X
6zWeZË·Zâg{yÔ�|-Eg;ÔYtgzÔ0ÎyÔ8991YÔÄZy: /

ñÑ*Z£gŸ'w~Å̈}â]X
eZËÝx!{‹§ö

E
WÜZØŠg~Ô›g-Eg;ÔZ&cÔ2002YÔÄZy: /

ZâxZ£gŸ»¦§GX
eZËgŸZ°9.èWE¬–TÔgzdô-Eg;Ô'~ÔZ&cÔ3002YÔÄZy: /

gzdôÆ�~Zg»~ñÑ*ZâxZ£gŸ{y»zX
eZËÝẍ_‡Šg~ÔgZœ-Eg;ÔZ&cÔ3002YÔÄZy: /

ZâxZ£gŸÅZ¶Y6�Zi~
åeZË̂ZÁŠzkÔYe™ZcÔ0Îy4002YÔÄZy: /

ñÑ*Z£gŸ{yÅ¾�á²~»@g]ZzgZ�!Ŷ{X
eZË¦�á@ZâgZãÔº[-Eg;ÔÑƒgÔ0ÎyÔ4002YÔÄZy: /

Z#Z£gŸ�á²Z²ÒìDz+X
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`Šzx

DZÅŒ43š5é EGG]
»|xÔZlxZzgZm¢zg]zZÌ
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(Concept of Physics) DZÅŒ43š5é EGG]»|x (i)

(Æ Energy (ZzgÂZ*ð) Matter ‚bÅz{�ácìT~âŠ{) (Physics DZÅ�43�5é EGG])
(ZzgZyÆ!b¿»_·HY@ì�êZëâŠ{ÃŠÙ�XÂëÎ!� Characteristic pZm)

(Zzg’YVìÂëZkÅÅ`ÎD��!Šwù¶ZzgZyÅ Liquid (Ôâù) Solid �âŠ{Ô̂k)
®Zzg¤`ùaZƒðOç‚bÅz{�ác�ZyÎZÑ]Æ�Z[ÅÅ`~æŠ™CìXƒ43š5é EGG]

(BCìX Physics)

(Physics)
   Physics (from Ancient Greek; physics "nature") is natural science

that invovles the study of matter and its motion through spacetime,

alongwith related concepts such as energy and force CCM
            More broadly, it is the general analysis of nature, conducted in

order to understand how the universe behaves.2C

(Classification of Physics)   DZÅŒ43š5é EGG]ÅZlx
In many ways, physics stems from ancient Greek philosophy(650

BCE – 480 BCE). From Thales' first attempt to characterize matter, to

Democritus' deduction that matter ought to reduce to an invariant state,

the Ptolemaic astronomy of a crystalline firmament, and Aristotle's book

Physics (an early book on physics, which attempted to analyze

anddefine motion from a philosophical point of view), various Greek

philosophers advanced their own theories of nature. Physics was known

'''''''''''''''''''''''''''''
1.    R.P. Feynman, R.B. Leighton, M. Sands (1963)."The Feynman

Lectures on Physics". p. I-2                                                                       

2.    H.D. Young, R.A. Freedman (2004)."University Physics with

Modern Physics" (11th ed.). Addison Wesley. p. 2
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as natural philosophy until the late 18th century.1C
ƒ43š5é EGG]ãŠ~8‚bì‚�ƒ43š5é EGG]Zzgƒ43š5é EGGC,ÃZZŠzZg~‚b¹Y@g;T»     

Ñ»Ñ]ÆãŠ~̧Z2ÃŠgcÄ™*Zzg¯*åX�„]h‚bz�Š~WðZzgF¹ƒCˆZzgƒ43š5é EGG]
ZzgZb8z){e{ (Geology) ÔZgM] (Astrology) ‚b»Zqºmz0™g{ˆZzgƒ]

Ex0‰X
            By the 19th century physics was realized as a discipline distinct

from philosophy and the other sciences. Physics, as with the rest of

science, relies on philosophy of science to give an adequate description

of the scientific method.2C
(~ Modern physics (Zzg]h‚Û¾) Classical physics ñ�Š{Šzg~‚Û¾ÃŠ*)

�HY@ìX
Classical physics became a separate science when early

modern Europeans used these experimental and quantitative methods

to discover what are now considered to be the laws of physic. 3C Kepler,

Galileo and more specifically Newton discovered and unified the

different laws of motion.

 Classical physics includes the traditional branches and topics

that were recognized and well-developed before the beginning of the

20th century—classical mechanics, acoustics, optics, thermodynamics,

and electromagnetism.

          Modern physics started with the works of Max Planck in

quantum theory and Einstein in relativity, and continued in quantum

''''''''''''''''''''''''''
1.       Singer, C.,(2008) "A Short History of Science to the 19th century", 

Streeter Press. p. 35.

2.       Rosenberg, Alex (2006)."Philosophy of Science". Routledge.122

3.       Weidhorn, Manfred (2005)."The Person of the Millennium", 

iUniverse. p. 155
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mechanics pioneered by Heisenberg, Schro"dinger and Paul Dirac.
ƒ43š5é EGG]Óx‚³Ex~Zë™ŠZgZŠZ™CìX@ëz{Óx‚³ExX~ƒ43š5é EGGC¸Z2Zzg

Ô§»C (Geo Physics) ÔZgMCƒ43š5é EGG] (Astrophysics) eö6izgŠcY@ìZyÃƒCƒ43š5é EGG]
»*xŠcY@ìDZÅŒ43š5é EGG] (Psychophysics) ÔZzgZÏ§b;Cƒ43š5é EGG] (Biophysics) ƒ43š5é EGG]

Å‚b¹YYìZzgZkÆ (Energy) ZzgÂZ*ð (Motion) Ôw• (Matter) ÃãŠ~îg6âŠ{
¸Z2ÃgcèÅi!y~ªCÙHYYìX

          Physics covers a wide range of phenomena, from elementary

particles (such as quarks, neutrinos and electrons) to the largest

superclusters of galaxies. Included in these phenomena are the most

basic objects composing all other things. Therefore physics is

sometimes called the "fundamental science". 1C  Physics aims to describe

the various phenomena that occur in nature in terms of simpler

phenomena. Thus, physics aims to both connect the things observable

to humans to root causes, and then connect these causes together.

        Condensed matter physics is the field of physics that deals with

the macroscopic physical properties of matter. In particular, it is

concerned with the "condensed" phases that appear whenever the

number of constituents in a system is extremely large and the

interactions between the constituents are strong.

          Atomic, molecular, and optical physics (AMO) is the study of

matter–matter and light–matter interactions on the scale of single atoms

and molecules. The three areas are grouped together because of their

interrelationships, the similarity of methods used, and the commonality

of the energy scales that are relevant. All three areas include both

'''''''''''''''''''''''''''
1.    Feynman, Leighton and Sands(1965),"The Feynman Lectures on

Physics" (1).157 
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classical, semi-classical and quantum treatments; they can treat their

subject from a microscopic view .

          Particle physics is the study of the elementary constituents of

matter and energy, and the interactions between them. It may also be

called "high-energy physics", because many elementary particles do not

occur naturally, but are created only during high-energy collisions of

other particles, as can be detected in particle accelerators.

ñ�Š{Šzg~]hƒ43š5é EGG]~(fƒðïÐZk»ŠZ]{»g¹zWƒŠìXÅ<å XEZZÐZ
'×h�ápV~�™ŠcŠìX!5ÕäIMM

(Mechanics)                                           }*]
Zk�ác~Z�xcfgZ]»Š~ƒð̧]ÆikZWÃuƒä»_·HY@ìX                  

(Electronics)                                        Z¼z*]
Zk�ác~'¹egbÔpZ{z{‚ÁƒVcÃuZzgZyÆZWZ]ÆË~gzúƒäzZá

8bCÙ»_·HY@ìX

(Electro Magnatism)                            '¤Þ
Zk�ác~ðZzgïÞÐ0x@Z]ZzģZ2»_·HY@ì          

(Sold State Physics)                       ‚®Ã‚Û¾
Zk�ác~̂kâŠ}ÅS:]»_·HY@ìX

(Plasma Physics)                                öi)‚Û¾
Zk�ác~Z¼ZâVÐøzxZÜV)Wí(ÔXÆÜsEàð!¹g{‰ƒVZzgZ¼ZâV

ÆWö}ÅS:]»_·HY@ìXZ¼ZâVÐøzxZVWíBD�XWÅVZzgZ¼ZâVÆ
Wö{Ãöi)¹Y@ìX

(Bio Physics)                                         !Ç‚Û¾
ZzgZkÅ‚|»A§i»gÐ_· (Bio Physical System) Zk~!Ç‚ÛpÂx   

HY@ìX
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DZÅŒ43š5é EGG]Å¢zg]zZÌ (iii)
(Need and Importance of Physics)         

Zv¬\äZ̈yÆZ0g®»âŠ{aZHìXOçZ̈y»Ñ]ÅâˆZzg¤ŠzâZb~gzú   

ƒäzZáŠgCbCÙ»_·™ä~̂zsgLìX�V�VZk»D(kìz{q,ZXŠ™@ìZzg
Z7ZLWgZxzW‚öZzgœªÆnZEw™@ìXZke~ƒ43š5é EGG]».eZë™ŠZgìYèCÙZXŠ

ÅãŠPAZßwz̧Z2�tðy~ZkZâàZ~XZ*XZpÆZßwÅ$zªì�ïFìÆ
$sƒñ¡Ó½ø

E
ÅzzÐaZƒ@ìX9gÃÑ�A‚b$45Îæ GHYÔƒ]ZzgŠÃ¦‚b~zW

eä6ZEwƒg„�Zy»ZßwÌZb‚Û¾6FìW·EàðÂZ*ðzWeä6'¹¸]aZ™ä
ÆnZEwÅYg„ìXøg}gzi%{ZEw~Z¼ZãWÑ]�t‚®ZÃ‚Û¾Åî]»³
ìWIñ!b(ßYêñeZÑdÆZßßV6FìgZeZg(ßY»Z®g'¤FØzVÆZ[k6Fì
ñ!b�CÙZ̈yÅ¢zg]0[ì‚Û¾Æig,ZßßV6ìywZEwÅgKÏáÐá™Üð

ï~ZEwƒäzZáWÑ]ƒ43š5é EGG]Æ%ƒy5�Oçƒ43š5é EGG]øg~gzi%{i0ÏÃ4¯äZzg
Îaz„ÃOW™ä~.eZë™ŠZgZŠZ™g„ìX

DZÅŒ43š5é EGG]»maèâŠ{ZzgZ3YÐìZzg»Ñ]âŠ{ZzgZ3Y6ŒìXŒÛWy0u~Zv
¬\�Ûâ@ìX

æø‰øí$†øÖøÓöÜö]Ö�$Ûû‹øæø]ÖûÏøÛø†ø o æø‰ø³í$†øÖøÓöÜö]ÖûËö×ûÔøÖôjørû†ôpøÊôo]Öûføvû†ôeôø̂Úû†ôǻæø‰øí$†øÖøÓöÜö]ŸûøÞûF̀†
CM o �ø�ñôfønûàôæø‰øí$†øÖøÓöÜö]Ö$nûØøæø]Öß$ø̀^…ø!

Zzg'+£é
G

g}aÏÃ’H�ZkÆ¬ÐŠgc~−Zzgvg}a0cV’XZzgvg}n
Îg`Zzge0’G�'Z'^gì�Zzgvg}agZ]ZzgŠy’GX)](

qgz!ÑWe~Zv¬\äÓx»Ñ]ÃaZ™ä»ÑÒy�Ûâ™Z̈yÃZk~̈gz„Å
Šú]Š~Zzg-VZg�áŠ�ÛâcX

CN o Êø^Âûjøfô†öæû]mø^]öæÖôo]Ÿûøeû’ø^…û
''''''''''''''''''''''''''
1XZ'Z�:23
2X�:2
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:‡]qÝ™zZ}Wz!
!g~¬\Æ�Ûây6Z̈yä�ëƒñ»Ñ]~ïÅ¹Ð‚³Ex‚tWñX

!<mƒ43š5é EGG]ÆyZy~»°F¹ƒðìZzg'×htŸWÐ(kYg;ìX-5ZXŠZ]‚tWg„
�X„CÙZ,4ì�Šzgq¢ÅÓx‚³î]f!‚0ZâVÅ%ƒy5�Xp|ZkÆ
'@ìf!‚0ZâVäTŠgF¹ÅìŠg|ZkÅãŠ�âVÆzäG‰‚³Zßw�

X6g^a™Æf!‚0ZâVä‚bÅZ�ápV�‚Û¾Ôd~ÔÒßYz){~úcVF¹Å
ZzgZkdzóuâñÆzZg_0Æ&�âVäZKH64Ô³…Zzg™IÆ::è1eZw
Šcå‚��yZkZˆk²~»Dgƒ‰�øg}ZssäZyyZâV~¼:HZzg:„ë™M

�qÑè|~Zk»Z«ìXZˆk²~Å¯Y6�ëäZss»£gHgHìz{ZkÐ}!Ñ
�XZ[Ìf[ÅÑ$kcV�âVÆËdzgPÐ½~7~�XX6g^a™Æ'×húcV»g
*óuZ�xŠ�Ygì�X´)ZDw�ÛâD�

1z{DÆñCÔÂÁZLW!YÅ
�ŠBZyÃ-g\~ÂŠwƒ@ìÏ0g{

f!âCÙ+W`7g~Š*~Yñƒñ�1ZyÆ»ñVÅãŠgpzZáZzgZk~ïÅgZ{
Š3äzZá�y‚bŠZâV»E™{'Zñ*xÌ7MXZkÆ'@Zsò�ZzÃc]6"
ãŠZ‹ZŸ]Å1Yh™Šï�XWØP"ãŠZ‹ZŸ]Zzg›e°iÅ§sÐZyÆ�Z!]»
Ŷ{f�X

âCÙ+ƒ43š5é EGG]»*ëwZ‹Zn
‚0ZâVä‚bÆ̀ÃÐ—gZ™x~ÆcZ`ÅgZ]W�âVZzgQz;VÑkVî

ìZkÆ_.Ãð¢ŸZC (Statstics) ÅZq�ácj*] (Physics) ÃZk§bÂÑ�ƒ43š5é EGG]
gh™7YYYèi~ÓxZ�xÃZL%œÅ§ség„ìZzgZ¤ (Center of Gravity) %œ…

ÃðŸË¸]ÅzzÐZz6YñÂQi}ZkŸÃZL%œÅ§séáÏX!5ÕäIMMW\ËtÃZz6Å
Y+¸]Î™NŠ,Âz{Zz6Y™QnWYCìZk6ªk™DƒñYI‚0Zy1á�—g

~»ŸZC%œgh™Zz6¾§bŠ?ZzgZ¤'Zt6ÎZgƒ™‰Â'ZtÆ‚BŸ»ziyZzg(|ŠOç
'Zt¼̧]Î™Zz6`Y@ÂZkÃQni}Å§sW*ecåZ�ëF��—g~ÂW�âV

ÐÌZz6=pá‰Â%œ…gh™ù‰?1C
1XFZ[Z/�á{Ô‡Šg~Ô´)ÔZd|]mZ°9*îGZzg‚bỖ!:çgsgŸÑg{22Ôm08

14
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Z‹n6û{
tì—g~Å›Æ%‚b7"»ÃZ{�»[‚b7|7|™Zv¬\Å�áyZzgZk

Æ8[~Æ%¥ÃÈw‰Â�‚bZv¬\ZzgZkÆ\g}8[~Æ�ÛâyÆÜsƒÂZk
‚bÃë7â…X

*ëwZ‹Zn»�Z[
�yâCÙ+ƒ43š5é EGG]Zk»�Z[Šïƒñë��–wW\ÆW`‚0Zye06VŠ

ìÂZk‚0Zy»ÌÂŸåtùà?Z¤?¼Ð�t‚b»¾wìÂëë��—g~»W�y6
Z¤EHÆŠ} (Aeroplane) =páY*ZvZzgZkÆ\g}gÎw~»¾wìXZÏvgZ˜i

Æ_.Zz6ZhY@ìZzgŠzgŠgZi£â]Å§s (Newton' Third law of Motion) ‡âyw•
Y@ìZzgQzZ:WY@ìZzg˜i‚bŠZâV»¯cƒZìÂøg}g[Å§sÐWcƒZ
˜i)'Zt(Šg]Æ¯ñƒñ¸Z2w•Æ_.KwZxÐKZ¢|ö

GWZzgQz;VÐW�âV6YV
7YY?1C

Z[¢zg]ZkZ%Åì�ëZLZ»'+fYz‚0Zyz>Åî]ZzgduâñÃ‚t
ÑNZzgZk~̈gz„Zzgd»x™Æ‚³yZy~»g;ñúcVuZ�xŠ,Zzg›>z®+»*x
ZY¤™,ZzgŠ*ÃZyÆóZzg‚³»g*ñVÐgzÙk™ZN2CÙ�yc¢zg~ì�z{ÜsZy
¸Z2zî]ÃJw™}�Zsòx]Æo°:ƒVXZzgZ(ÜsZÏz‰ÜeƒÇZëCÙì~

¬›>zfYÅî]»Ŷ{BQ)ÇVÆŠ�ƒñÃc]Ã�âVÆzäGƒñ
ZßßVÅgzÝ~Ŷ{B@�¬zZsx~ZqÐi!¹g3Yn

Zq�yc¢zg~ì�‚³Ãc]Ã¬ŒÛWyzugÅgzÝ~6ÇQZy6ZNŠZ]Å
ãŠgOXñÑ*Z£gŸ{yZÏ!]Æ‡bW̧\�ÛâD�

LL‚b-V�y:ƒÏ�Zsò)bÃMc]zÀm~@zÞ]ŠzgZi»g™Æ‚bÆ_.
™1YñX-VÂçfZvZsxä‚bJwÅ:�‚bäZsxÔz{�yƒÏÂ-V�æZsò
)bÐQÐÜsìƒ~XZsòÃgz×HYñŠÑ&ÿJL‚bÃ%ŠzŠz0âw™ŠcYñYO‚b
„ÆZ̧ZwÐZsòX»Zm]ƒÔ‚b»Z8wz�áe]ƒÔ-V‡1~MñÏX2C
'''''''''''''''''''''''''''

Ñg{22Ôm08 çgsgŸ Ỗ!: Zd|]mZ°9*îGZzg‚b 1XFZ[Z/�á{Ô‡Šg~Ố)Ô
èÔ`72m722 ëóW~gçt 2XZ£gŸÔZâxÔ
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DZÅŒ43š5é EGG]Å¢zg]ZzgZÌ6Fï]

DZÅŒ43š5é EGG]Å¢zg]ZzgZÌÃŠg`fsï]~ÒyHYYì
)1(‘ÐêLZÅŒ43š5é EGG]Óx»Ñ]6ŒìX»Ñ]»_·zuZ+!g~¬\6ZZyÃ¢™@ìX
)2(ŒÛWy0u~»Ñ]~̈gz„™äÅŠú]Š~ˆìZg�áŠ!g~¬\ìX

CM o ]øÊø¡ømøjø‚øe$†öæûáø]ûÖÏö†û�áø]øÝûÂø×FoÎø×öçûhõ]øÎûËø^Ööãø^
Hz{ŒÛWyÃÎ!7c�ŠßV6ZyÆ̧Ñ�X
²DZÅŒ43š5é EGG]»Ñ]Æ_·»ŠzuZ*xìX
)3(f!âCÙ+ƒ43š5é EGG]äZsòƒ43š5é EGG]Ã0âw™äÅ¹ÃÒÅìX!h4lç IGI:fYZsx

ZzgZsx6Z‹ZŸ]™D�XDZÅŒ43š5é EGG]»_·™ÆZyÆAÃc]6Z‹ZŸ]Æ�á°�Z!]
Š�YM�

)4(DZÅŒ43š5é EGG]~F¹Å$zªWñŠy66Ãc]‚tWgì�XZzg5ZXŠZ]ƒ
g„��ñ!b¯yÔÑîe$ÔKz~ÔZÚ,z){ZyÃc]ZzgZXŠZ]»‹t™ÆZzg5ZXŠZ]Æ
ZßßVÃ™™Zy6Ñ‘éMM¬ÎcYñ!5ÕäIMMñ!bÆ0Ñ¦Z©xÔÑîe$ÆZ©xz){

)5(ZsxZzg0ÎyÅF¹ÅgZ{~qb)]ÃDZÅŒ43š5é EGG]ÅgzÝ~i™*�cgKÆ
)bÔñ"5»4jè

EGGIEÆ)bz){
)6(�yâCÙ+ƒ43š5é EGG]ÅâèÅ�á0Zg}â]ÃzZãZzgZY¤™*�]hâCÙ+ƒ43š5é EGG]Å

]hZXŠZ]Ãð57�É�yâCÙ+ƒ43š5é EGG]FÎ‚w¬ZyÜZXŠZ]™`�X
âèŒÛdÆZqxâCÙƒ43š5é EGG]ñÑ*Z£gŸ{yÅ}â]»Ŷ{¢�ZrVäZsx )7(

#³ƒ43š5é EGGCÃc]»¾§bŶ{1ZzgZy»¾§bgŠHXZk!g}~Zy»Z|[ïHìX]hD
ZÅŒ43š5é EGG]~W\Å>]»H£xìX

''''''''''''''''''''''''''
1X·:42
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Î̀x

ZsxZzgDZÅŒ43š5é EGG]
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DZÅŒ43š5é EGG]ŒÛWyzugÅgzÝ~ (i)

ZsxPèIzŠ´gÎâ]»*x7ìÉÓxèZ<Ø¬ÝÆ'@Š+zŠ*ŠzâVÅ@Ze»È    

Zzgu*ìZsòx]ÆãŠ~–~ŒÛWy0uZzgZqŠgtt~�ŒÛWy0u~Zv¬\x@{
»Ñ]ZzgZk~̈gz„ÅŠú]Šêì@�z{Zv¬\Å»Ñ]ÆZuZgzgñiÐ4îg6WÇ{ƒnX
OçZv¬\pŠZg�áŠ�Ûâ@ìX

1C ! ÎöØû‰ônû†öæû]Êôoû]Ÿûø…ûšôÊø^ûÞ¿ö†öûæ]ÒønûÌøeø‚ø]øÖûøíø×ûÐû            

?�Ûâîi}~™̂ÆŠdZväù�tÃaZHX             

CN ]ôá$Êôoìø×ûÐô]ÖŠ$ÛFçø]lôæø]Ÿûø…ûšôæø]ìûjô×FÌô]Ö×$nûØôæø]Öß$ãø^…ôŸøFmFkõŸ(öæÖôo]ŸûøÖûfø^hô             

"—W�âVZzgi}ÅaZöZzggZ]ZzgŠyÆ$%~WzVÆa¶*V�X            

æøÚô³àø]Ö³ß$^Œô o æøÚô³àø]Öû³rôfø³³^Ùôqö³‚ø�ööeônû³ü̃ööæøuö³Ûû³†üööÚö³íûjø×ôÌöü]øÖûçø]Þöãø³^æøÆø†ø]eônûgö‰öçû�öü             

CO æø]Ö‚$æ�h(æø]ŸûøÞûÃø^ÝôÚöíûjø×ôÌüö]øÖûçø]ÞöäüÒø„øÖôÔû

ZzgNhzV~gZ5�CZzgucg8g8ÆZzg¼»áÈT)({»á(ZzgWŠñVZzg
YâgzVZzga0-VÆg8-4§b§bÆ�X

qgz!ÑWc]~Zv¬\äÓx»Ñ]ÃaZ™ä»ÑÒy�Ûâ™Z̈yÃZk~̈gz„Å
Šú]Š~Zzg-VZg�áŠ�ÛâcX

CP o Êø^Âûjøfô†öæû]mø^]öæÖôo]Ÿûøeû’ø^…ô
:‡]qÝ™zZ}Wz!

CQo ]øÊø¡ømøßû¿ö†öæûáø
H?ŠÙ7X

''''''''''''''''' ''''''''''
1Xz]:02
2XWw/Zy:091

82 - 3XÃ§:72
4X�:2
5X¸í:71
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CM o ]øÊø¡øiøjøËøÓ$†öæûáø
H?¨g„7™DX
ZkÐ¬LËŠ+äx@{»Ñ]ÃZkŠgZÌ7Š~¶Å<å XEZÃðÀ7�ZsxÆ

æZÇV~Ñzq„Ðx@{»Ñ]ZzgZk6̈gz„»"C{ØtZzgzß!ñ�Šg;ZzgZrVäZk§s
!~ÐF¹ÅXZŒ‚]WJÎ‚w~Üg�yfY�êZ0Z&ÔZ̀zãÔ©[Z;~Ô·0ñ.
Z¦ZgiòÔZ1·0i™cZ°Zi~ÔZ0#Zzg/ìxaZƒñXMVä‚bÆCÙ̂~�á0Zg»g*óZ�x
Š��ÓxŠ*cÄgZ{�X

ŒVPŒÛWãWc]ZzgZqŠgDZÅŒ43š5é EGG]ÆZÄZ*]Æ�Šg`Å�@�Zk!]»
ZˆkƒYñ�ŒÛWy0u…CÙDÆ!g}~@Ze�ÛZë™@ìXWØPWc]ZzgZqŠgZzgZy»
FÀ5±™D�X

aZ$ø
JIL»Ñ]

]øæøÖø³Üûmø³†ø]Ö$³„ômû³àøÒø³Ëø³†öæû?]]øá$]ÖŠ$ÛFçFlôæø]Ÿûø…ûšøÒø^Þøjø^…øiûÏ÷^ÊøËøjøÏûßFö̀Ûø^æøqøÃø×ûßø^Úôàø]ÖûÛø«ðôÒöØ$
2C �øoûðõuøo)]øÊø¡ømö©ûÚôßöçûáø!

H»�ÛzVätìw:H�M�yZzgi}ÈÂ̧ëäZ7ÅÑZzgëäCÙY0Zgq0ãÐ
¯ðÂHz{ZZy:ÑNÐ)](

h»Ñ]
]øÖ³×#äö]Ö$„ôpûìø×øÐø]ÖŠ$ÛFçFlôæø]Ÿûø…ûšøæø]øÞûø̂ÙøÚôàø]ÖŠ$Ûø«ðôÚø«ð÷Êøø̂ìû†øtøeôä́Úôàø]Ö%$Ûø†Flô…ô‡ûÎ÷^Ö$ÓöÜû

!æø‰ø³í$†øÖøÓöÜö]Ö�$Ûû‹øæø]ÖûÏøÛø†ø�ø�ñôfønûàô ë æø‰ø³í$³†øÖøÓöÜö]ÖûËö×ûÔøÖôjørû†ôpøÊôo]Öûføvû†ôeôø̂Úû†ôǻæø‰øí$†øÖøÓöÜö]ŸûøÞûF̀†
3C æø‰øí$†øÖøÓöÜö]Ö$nûØøæø]Öß$ø̀^…ø!

ZvìTäM�yZzgi}¯ñZzgM�yÐ0ãZ@gZÂZkÐ¼Vvg}3äÃaZG  

Zzgvg}nÏÃ’H�ZkÆ¬ÐŠgc~−Zzgvg}n0cV!g?çEOXZzgvg}nÎg`Zzg
 e0!g?çEOG�'Z'^gì�Zzgvg}ngZ]ZzgŠy!g?çEOG)](

Zq(6-V�ÛâcX
''''''''''''''''''''''''''
1XZÅx:05
2XZÑmY:03

33 - 3XZ'Z�:23
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æø‰ø³í$³†øÖøÓöÜö]Ö$nûØøæø]Öûß$ø̀^…øæø]Ö�$Ûû‹øæø]ÖûÏøÛø†øæø]Öß%röçûÝöÚöŠøí$†Flºeôø̂Úû†ôǻ]ôá$ÊôoûƒFÖôÔøŸøFmFk õ
1C æøÚø^ƒø…ø]øÖøÓöÜûÊôo]Ÿûø…ûšôÚöíûjø×ôË÷^]øÖûçFÞöä]ôá$ÊôoûƒFÖôÔøŸøFmøè÷Ö(ÏøçûÝõm$„$Ò$†öæûáø! Ö(ÏøçûÝõm$ÃûÏô×öçûáø!

ZzgZkävg}n!g?çEOGgZ]ZzgŠyZzgÎg`Zzge0Zzg*g}ZkÆ¬Æ!0ñ�
GZk~¶*V�=qzVÃXZzgz{�vg}ni}~aZHg8'8GZk~¶ãìcŠ
™äzZßVÃ)](

E&4èGGEL»Ñ]
ìø³×øÐø]ÖŠ$ÛFçFlôeôÇønû†ôÂøÛø‚õiø†øæûÞøø̀^æø]øÖûÏFoÊôo]Ÿûø…ûšô…øæF‰ôoø]øáûiøÛônû‚øeôÓöÜûæøeø&$Êônûø̀^ÚôàûÒöØ(

2C �ø�e$èõæø]øÞûø̂Öûßø^Úôàø]ÖŠ$Ûø«ðôÚø«ð÷Êøø̂Þûføjûßø^Êônûø̀^ÚôàûÒöØ(‡øæûtõÒø†ômûÜõ!
ZkäM�y¯ñ"Z,2âVÆ�»ÃMNZzgi}~eZá5�»á™:»|

Âi}~CÙ%�hZZÇc)](  ZzgZk~CÙnÆYâg;ñZzgëäM�yÐ0ãZ@gZ

#�zZ]
]Ö$³„ôpûìø³×ø³Ðø‰øfû³Äø‰øÛFçFlõ›ôfø^Î÷^Úø^iø†FpÊôoûìø×ûÐô]Ö†$uûÛFàôÚôàûiøËFçölõÊø^…ûqôÄô]Öûfø’ø†øaøØûiø†Fp

3C ÚôàûÊö_öçû…õ!$öÜ$]…ûqôÄô]Öûfø’ø†øÒø†$iønûàômøßûÏø×ôgû]ôÖønûÔø]Öûfø’ø†öìø^‰ôþ³÷^æ$aöçøuøŠônû†º!
Tä‚]M�y¯ñZqÆZz6ŠzuZÂg9.èWEÆ¯ä~H�ÛtŠ8ìÂó{ZV™ŠNN

Ã¾~§s*»x<MñÏ�â0~)](  ÃðgêÃM@ìXQŠz!g{ó{ZV

W�yŠ*
C ]øÊø×øÜûmøßû¿ö†öæû?]]ôÖøo]ÖŠ$Ûø«ðôÊøçûÎøö̀ÜûÒønûÌøeøßønûßFø̀^æø‡øm$ß#ø̀^æøÚø^Öøø̀^ÚôàûÊö†öæûtõ!P  

ÂHZrVäZLZz6M�yÃ:Š¬ëäZÐ÷¯cZzg’ZgZZzgZk~}gê7)](

e0zÎg`Åw»]
aöçø]Ö$„ôpûqøÃøØø]Ö�$Ûû‹ø•ônø«ð÷æ$]ÖûÏøÛø†øÞöçû…÷]æ$Îø‚$…øåÚøßø^‡ôÙøÖôjøÃû×øÛöçû]Âø‚ø�ø]ÖŠ(ßônûàøæø]ÖûvôŠø^hø  

'''''''''''''''''''''''''''
31 - 1X-:21

2X%y:01
4- 3XZ<:3

4Xt:6
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1C Úø^ìø×øÐø]Ö×äöƒFÖôÔø]ôŸ$eô^ÖûvøÐ(möËø’(Øö]ŸûFmFkôÖôÏøçûÝõm$Ãû×øÛöçûá!
z„ìTäÎg`ÃÝ@¯cZzge0-ZzgZkÆn2BIZN�?'ÎVÅ2ÌZzĝ[

YâZväZÐ:¯c1h¶*V×Òy�Ûâ@ìDzZßVÆn)](
2C ]øÖ�$Ûû‹öæø]ÖûÏøÛø†öeôvöŠûfø^áõ!  

Îg`Zzge0ˆ[Ð�)](

j"ìEGLW�yzi}
]ôá$]Ö³×äømöÛûŠôÔö]ÖŠ$ÛFçFlôæø]Ÿûø…ûšø]øáûiøö̂æûŸøæøÖøòôàû‡ø]Öøjø«]ôáû]øÚûŠøÓøö̀Ûø^Úôàû]øuø‚õÚ(àûeøÃû‚ôǻ]ôÞ$ä

3C Òø^áøuø×ônûÛ÷^ÆøËöçû…÷]!
ZzgZ¤z{?ØYNÂZ7ÃygzÆZvÆ  GZvgzÆƒñìM�âVZzgi}Ã�R:™,

ÎZGzézZÑÛzZÑì)](

(gzVÅw•
4C æøaöçø]Ö$„ôpûìø×øÐø]Ö$nûØøæø]Öß$ø̀^…øæø]Ö�$Ûû‹øæø]ÖûÏøÛø†øÒöØ'ÊôoûÊø×øÔõm$Šûføvöçûáø!

Zzgz„ìTä¯ñgZ]ZzgŠyZzgÎg`Zzge0CÙZqZq=Í}~cg;ì)](

e0Åoiw
æø]Ö�$³Ûû³‹öiørû†ôpûÖôÛöŠûjøÏø†)Ö$ø̀^ƒFÖôÔø æø!møèºÖ$ö̀³Üö]Ö$nû³ØöÞøŠû³×øîöÚôßûäö]Öß$ø̀^…øÊøô̂ƒø]aöÜûÚ%¿û×ôÛöçûáø!

iø³Ïû³‚ômû³†ö]Öû³Ãø³ô̂mû³ô̂]Öû³Ãø³×ônû³Üô!æø]ÖûÏøÛø†øÎø‚$…ûÞFäöÚøßø^‡ôÙøuøj#oÂø^�øÒø^ÖûÃö†ûqöçûáô]ÖûÏø‚ômûÜô!Ÿø]Ö�$Ûû‹ömøßûføÇôoûÖøø̀«]øáû
5C iö‚û…ôÕø]ÖûÏøÛø†øæøŸø]Ö$nûØö‰ø^eôÐö]Öß$ø̀^…ôæøÒöØ'ÊôoûÊø×øÔõm$Šûføvöçûáø

ZzgZyÆnZq¶ãgZ]ìëZk6ÐŠyéf�=z{Z0ƒ}~�XZzgÎg`¸
ŒVJ�QƒŠ  ìZLZqIZƒÆnt¬ìi'Š„DzZá»Zzge0Ænëä2BHgX

ÜLgÅ6ZãeZwXÎg`Ã7(�e0ÃñáZzg:gZ]Šy6'áYñZzgCÙZqZq=Í}
'''''''''''''''''''''''''''
1X-÷:5
2Xg9.èWE:5
3XÃ§:14
4XZÑmY:33

04 - 5X[:73
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~cg;ì)](

&éGOx ¤ŠlZ
]ôá$Êô³oûìø×ûÐô]ÖŠ$ÛFçFlôæø]Ÿûø…ûšôæø]ìûjô×FÌô]Ö$nûØôæø]Öß$ø̀^…ôŸøFmFkõŸ(öæÖôo]ŸûøÖûfFgô!]Ö$„ômûàømø„ûÒö†öæûáø]Ö×äø

ÎônFÛ÷^æ$ÎöÃöçû�÷]æ$Âø×FoqößöçûeôồÜûæømøjøËøÓ$†öæûáøÊôoûìø×ûÐô]ÖŠ$ÛFçFlôæø]Ÿûø…ûšô…øe$ßø^Úø^ìø×øÏûkøaF„ø]eF_ô¡÷‰öfûvFßøÔø

1C ÊøÏôßø^Âø„ø]hø]Öß$^…ô!
"—M�âVZzgi}ÅaZöZzggZ]ZzgŠyÅ!ë$CV~¶*V�WzVÆn�ZvÅ

Z}g[øg}Âä  cŠ™D�9}ZzgÆZzg™z^6gZzgM�âVZzgi}ÅaZö~̈g™D�
tZg:¯c0ÅìNÂ…ŠzicÆ±Z[ÐXá)](

aZöi}
2C æø]Öûrôfø^Ùø]ø…û‰Fø̀^! ]øìû†øtøÚôßûø̀^Úø«ðøaø^æøÚø†ûÂFnø̀^! æø]Ÿûø…ûšøeøÃû‚øƒFÖôÔø�øuFnø̀^!  

ZzgZkÆî};ðXZk~ÐZk»0ãZzgeg{ïÑXZzgNhzVÃ)c)](

ƒZîV»»
æø]Ÿûø…ûšøÚø‚ø�ûÞFø̀^æø ]øÊø×øÜûmøßû¿ö†öæû?]]ôÖøo]ÖŠ$Ûø«ðôÊøçûÎøö̀ÜûÒønûÌøeøßønûßFø̀^æø‡øm$ß#ø̀^æøÚø^Öøø̀^ÚôàûÊö†öæûtõ!  

3C ]øÖûÏønûßø^Êônûø̀^…øæF‰ôoøæø]øÞûføjûßø^Êônûø̀^ÚôàûÒöØ(‡øæûtõeøồnûsõ!
Zzgi}ÃëäÂHZrVäZLZz6M�yÃ:Š¬ëäZÐ÷¯cZzg’ZgZZzgZk~}

gê7;cZzgZk~5eZáZzgZk~CÙ!gzÞ�hZZÇc)](

!gØV»'‹
]øÖ³×³äö]Ö$³„ôpûmö³†û‰ôØö]Ö†(mFxøÊøjö%ônû†ö‰øvø^e÷^ÊønøfûŠö_öäÊôo]ÖŠ$Ûø«ðôÒønûÌøm�ø«ðöæømørûÃø×öäÒôŠøË÷^Êøjø†øp

æø]ôáûÒø^Þöçû]ÚôàûÎøfûØô]øáû ]Öû³çø�ûÑømø³íû³†ötöÚôàûìô×F×ôä́Êøô̂ƒø�]ø‘ø^høeôä́Úøàûm$�ø«ðöÚôàûÂôfø^�ôǻ?]ôƒø]aöÜûmøŠûjøfû�ô†öæûáø!
m%³ßø³$̂ÙøÂø³×ønûồ³ÜûÚ(³àûÎøfû×ôä́ÖøÛöfû×ôŠônûàø!Êø^Þû¿ö†û]ôÖ5o!$F†ô…øuûÛøkô]Ö×äôÒønûÌømövûoô]Ÿûø…ûšøeøÃû‚øÚøçûiôø̀^]ôá$ƒFÖôÔø

4C ÖøÛövûoô]ÖûÛøçûiFoæøaöçøÂø×FoÒöØ(�øoûðõÎø‚ômû†º!
''''''''''''''''''''''''''
1XWÁ/Zy:091D191
2XZÜi¬]:03D13
3Xt:7

15 - 4Xgzx:84
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Zvì�&ìƒZN�Z¸gC�!ŠwQZÐ;ŠêìM�y~6eìZzgZÐ0g{0g{™@
ìÂÂŠA�ZkÆÖ~Ð¹òg;ìQZZÐà@ìZLÈzV~TÅ§seì=z{
pâVoD�Z¤pZkÆZ@gäÐ¬MkÂh}ƒñÂ̧Z—ÅgØÆZWŠdYði}Ã7Õä EL@
ìZkÆ'ç M}úGz{'ç NŠzVÃi0{™}ÇZzgz{ƒ¼™Yì)](

ZzßV»ÈZzg–~
]øÖøÜûiø†ø]øá$]Ö×äømöû̂qôoû‰øvø^e÷^$öÜ$mö©øÖ(Ìöeønûßøä$öÜ$mørûÃø×öä…öÒø^Ú÷^Êøjø†øp]Öûçø�ûÑømøíû†ötöÚôàûìô×F×ôä́æmößø(̂Ùö

Úô³àø]ÖŠ$Ûø«ðôÚôàûqôfø^ÙõÊônûø̀^Úôàûeø†ø�õÊønö’ônûgöeôä́Úøàûm$�ø«ðöæømø’û†ôÊöäÂøàûÚ$àûm$�ø«ðömøÓø^�ö‰øßø^eø†ûÎôä́ømø„ûaøgö
1C eô^Ÿûøeû’F†ô!

HÂä:Š¬�Zv3x3x7ÕäFM@ì!ŠwÃQZ7M:~$Õä L@ìQZ7µ6µ™ŠêìÂ$ðGN
ŠA�ZkÆÖ~ÐzÀìZzgZ@g@ìM�yÐZk~�'sÆNh�Zy~Ð¼ZzáQ
eZmìZ7T6eìZzg¢ŠêìZ7TÐeìŒÛdì�ZkÅðÅ®MçáYñ)](

0ã»Èz–~
2C æ$]øÞûø̂Öûßø^Úôàø]ÖûÛöÃû’ô†FlôÚø«ð÷$ør$^q÷^!  æ$qøÃø×ûßø^‰ô†ø]q÷^æ$a$^q÷^!  

ZzgZy~Zq.e-lZrg3Zzg½~$CVÐizg»0ãZ@gZ)](

60zVÅ6zZi
3C ]øæøÖøÜûmø†øæû]]ôÖøo]Ö_$nû†ôÊøçûÎøö̀Üû‘5Ë#kõæ$møÏûfô–ûàøúÚø^möÛûŠôÓöö̀à$]ôŸ$]Ö†$uûÛFàö]ôÞ$äeôÓöØ(�øoûðõeø’ônû†º!

"—z{  ZzgHZrVäZLZz660}:ŠA6;DZzg�Z7Ãð7gzÂÎZg9.èWEÆ
ƒ¼Š8ì)](

ŠzŠ|»ZyZ`
æø]ôá$Öø³Óö³ÜûÊô³o]ŸûøÞû³ÃF³ÜôÖø³Ãôfû³†ø³é÷ÞöŠû³ÏônûÓöÜûÚ(Û$^Êôoûeö_öçûÞôä́ÚôàûeønûàôÊø†û'õæ$�øÝõÖ$føß÷^ìø^Öô’÷^‰ø«ñôÇ÷^  

4C ! Öôù×�#†ôeônûàø
'''''''''''''''''''''''''''
1Xâg:34

41 - 31 2XZ±Y:
3Xo:91
4XZì:66

05

Urge
nt



ZzgGvg}na0-V~ó{qÝƒäÅ(ìë»öD�Zkq~Ð�ZyÆ
)](  ù~ìÍ'ZzgpyÆÖ~Ð{ØŠzŠ|ŒÐ™ZF@ÅzZßVÆn

gzÝ»È
aöçø]Ö$„ôpûqøÃøØø]Ö�$Ûû‹ø•ônø«ð÷æ$]ÖûÏøÛø†øÞöçû…÷]æ$Îø‚$…øåÚøßø^‡ôÙøÖôjøÃû×øÛöçû]Âø‚ø�ø]ÖŠ(ßônûàøæø]ÖûvôŠø^hø  

1C Úø^ìø×øÐø]Ö×äöƒFÖôÔø]ôŸ$eô^ÖûvøÐ(möËø’(Øö]ŸûFmFkôÖôÏøçûÝõm$Ãû×øÛöçûáø!
z„ìTäÎg`ÃÝ@¯cZzge0-ZzgZkÆn2BIZN�?'ÎVÅ2ÌZzĝ[

¶*V×Òy�Ûâ@ìDzZßVÆn)](  YâZväZÐ:¯c1h
ðZ̈ãÆ%Zi

m5ø̂m%ø̀^]Öß$^Œö]ôáûÒößûjöÜûÊôoû…ømûgõÚ(àø]ÖûføÃû&ôÊøô̂Þ$^ìø×øÏûßFÓöÜûÚ(àûiö†ø]hõ$öÜ$ÚôàûÞ%_ûËøèõ$öÜ$ÚôàûÂø×øÏøèõ$öÜ$Úôàû
Ú%³–û³ÇøèõÚ%íø×$Ïøèõæ$Æønû†ôÚöíø×$ÏøèõÖ(ßöføn(àøÖøÓöÜûæøÞöÏô†%Êôo]Ÿûø…ûuø^ÝôÚø^Þø�ø«ðö]ôÖ5o]øqøØõÚ%ŠøÛ&o$öÜ$Þöíû†ôqöÓöÜû›ôËû¡÷

$ö³Ü$Öôjøfû³×öÇöçû?]]ø�ö‚$ÒöÜûæøÚôßûÓöÜûÚ$àûm%þ³jøçøÊ#oæøÚôßûÓöÜûÚ$àûm%†ø�%]ôÖ5o]ø…ûƒøÙô]ÖûÃöÛö†ôÖôÓønû¡ømøÃû×øÜøÚôàûeøÃû‚ôÂô×ûÜõ�ønûþ³÷^æø
2C iø†øp]Ÿûø…ûšøaø^Úô‚øé÷Êøô̂ƒø�]øÞûø̂Öûßø^Âø×ønûø̀^]ÖûÛø«ðø]aûjø$̂lûæø…øeøkûæø]øÞûþ³føjøkûÚôàûÒöØ(‡øæûtõeøồnûsõ!

Z}ßÍZ¤»ª#ÖÆŠyë~¼—ƒÂẗg™z�ëä»aZHèÐQ0ãÅ10
QpyÅ�ÐQÍ“Å1KÐuµZzg"µ@�ëvg}nZK¶*VªCÙ�ÛâNZzgë  Ð

IZñgn�âƒVÆù~&e�ZqHg•ŠJQ»ïs�Q̂Zkn�?ZK�ZãÃ
áZzg?~Ãð¬„%Y@ìZzgÃðƒ~&À+ö

E
/JeZÑY@ì�Y+Æˆ¼:YäZzgÂi}Ã

QZëäZk60ãZ@gZFz@i{ƒðZzgZ½MðZzgCÙgzÞŠZg�hZQÇÑð)](  ŠA%Äðƒð
3C aöçø]Ö$„ôpûìø×øÏøÓöÜûÚ(àû›ônûàõ$öÜ$Îø–5o]øqø¡÷æø]øqøØºÚ%ŠøÛ&oÂôßû‚øå$öÜ$]øÞûjöÜûiøÛûjø†öæûáø!
Q?ßv—™D  z„ìTä»èÐaZHQZq•Š»¬g3ZzgZqHgz°{ZkÆŒVì

ƒ)](
C Êø^‰ûjøËûjôồÜû]øaöÜû]ø�ø‚%ìø×ûÏ÷^]øÝûÚ$àûìø×øÏûßø^]ôÞ$^ìø×øÏûßFö̀ÜûÚ(àû›ônûàõŸ$‡ôhõ!P  

Gëä  ÂZyÐ7gHZyÅaZöicŠ{¢oìcøg~Zzg�tM�âVZzg�Û¤Vz){Å
'''''''''''''''''''''''''''
1X-÷:5
2XZÝ:5
3XZÑÅx:2
4XÚ:11
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ZyÃTèÐ¯c)](

Dæx
ñÑ*Z£gŸ{yDæxÅZlxZâx†ZD*åÆjZáÐ��
çLL¬gs!v¦~Zâx†ZD*åŠku{Z;ÏäZqg‚!ZkÆ�Z[~–Zk»Zïg:

™}Ç1*zZ�ceZ{!3šiý GXæxÆŠz•}�Dz®@|XZzwÅ§sÂŒÛWyx~Zg�áŠì:
C ]øÖ�$Ûû‹öæø]ÖûÏøÛø†öeôvöŠûfø^áõ!M

 Îg`Zzge0ˆ[Ð�)](
æø]Ö�$³Ûû‹öiørû†ôpûÖôÛöŠûjøÏø†)Ö$ø̀^ƒFÖôÔø æø!møèºÖ$ö̀³Üö]Ö$nû³ØöÞøŠû×øîöÚôßûäö]Öß$ø̀^…øÊøô̂ƒø]aöÜûÚ%¿û×ôÛöçûáø!

iø³Ïû³‚ômû³†ö]Öû³Ãø³ô̂mû³ô̂]Öû³Ãø³×ônû³Üô!æø]ÖûÏøÛø†øÎø‚$…ûÞFäöÚøßø^‡ôÙøuøj#oÂø^�øÒø^ÖûÃö†ûqöçûáô]ÖûÏø‚ômûÜô!Ÿø]Ö�$Ûû‹ömøßûføÇôoûÖøø̀«]øáû
2C iö‚û…ôÕø]ÖûÏøÛø†øæøŸø]Ö$nûØö‰ø^eôÐö]Öß$ø̀^…ôæøÒöØ'ÊôoûÊø×øÔõm$Šûføvöçûáø

ZzgZyÆnZq¶ãgZ]ìëZk6ÐŠyéf�=z{Z0ƒ}~�XZzgÎg`¸
ìZLZqIZƒÆntZk)Zv¬\(»Z0Zi{HgHƒZì�i'Š„Zzgƒ¼Zh§bY+
zZÑìÔëäe0ÆnZoiw»ZqZ0Zi{™1ìŒVJ�z{Wy»gLgÅ6Zã)Zzg1¦{(5Å
§bƒY@ìÔZzg:Îg`Åt¤‰Üì�z{úÐe0ÃWñ}ÔZzg:gZ]~ţ]ì�z{ŠyÐ
WÐòYñÔtƒÆƒZL%œ)æZg(~¾gì�X)](

æøqø³Ãø×ûßø^]Ö$nûØøæø]Öß$ø̀^…ø!møjønûàôÊøÛøvøçûÞø«!møèø]Ö$nûØôæøqøÃø×ûßø«!møèø]Öß$ø̀^…ôÚöfû’ô†øé÷ÖôùjøfûjøÇöçû]Êø–û¡÷Ú(àû…$e(ÓöÜû
C æøÖôjøÃû×øÛöçû]Âø‚ø�ø]ÖŠ(ßônûàøæø]ÖûvôŠø^høæøÒöØ$�øoûðõÊø’$×ûßFäöiøËû’ônû¡÷!!O

ëägZ]ZzgŠyÃ)ZKŠg]Å(Šz¶*V¯cpëägZ]Å¶ãSŠ~)ªZÐæî™Šc(
ZzgŠyÅ¶ãÃgz×™Šc@�?ZL6zgŠÇg»aˆl™z)ªŠyÃgit'wÅˆl™z(@�?ßv‚ßV

Å2ÌZzĝ[ÃYyjÔZzgëäCÙqÃp[Zh§b,ÐÒy™ŠcX)](
C æø]ÖŠ$Ûø«ðôƒø]lô]Öûfö†öæûtô!P

'�VzZáW�yÅnX)](
'''''''''''''''''''''''''''
X[:5 M

04 - 2X[:73
3XZuZL:21
4X'z`:1
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C iøfø^…øÕø]Ö$„ôpûqøÃøØøÊôo]ÖŠ$Ûø«ðôeö†öæûq÷^!M
(Z!'•ì)Zv¬\(TäW�y~%æEQ`gÇX)](

C Êø¡ø?]öÎûŠôÜöeô^Öûíöß$‹ô!]Öûrøçø]…ô]ÖûÓöß$‹ô!N
Q~n3@ƒVú?ØYäzZá@gzVÅXZzg)n3@ƒV(¦SgëgzZágÆg�

zZá@gzVÅX)](
æømøjø³Ëø³Ó$³†öæûáøÊô³oûìø³×û³Ðô]ÖŠ$ÛFçFlôæø]Ÿûø…ûšô…øe$ßø^Úø^ìø×øÏûkøaF„ø]eF_ô¡÷‰öfûvFßøÔøÊøÏôßø^Âø„ø]hø

C ]Öß$^…ô!O
Zzgz{)}ZÆ=wÈ}(W�yzi}ÅaZö)¯z^(~�Z¨gz„™D�X)Q²n

™D�(Z}øg}6zgŠÇg!Âätƒ¼ZgZzg"ÃZ{7¯cX®ZÓxÛ[zÕ÷Ð¾~fZ]
0uì®Z…W>ŠzicÆ±Z[ÐXZzgôp�ÛâŠ}X)](

]øÖø³Üûiø³†ø]ôÖFo…øe(ÔøÒønûÌøÚø‚$]Ö¿(Ø$æøÖøçû�ø«ðøÖørøÃø×øä‰ø^Òôß÷^$öÜ$qøÃø×ûßø^]Ö�$Ûû‹øÂø×ønûäô�øÖônû¡÷$öÜ$
C Îøfø–ûßFäö]ôÖønûßø^Îøfû–÷^m$Šônû†÷]!P

HW\äZL6zgŠÇgÆ)"Ñg¶*]Šg]~ÐZk¶ãÃ(7Š¬�¾§b‚t
Ã;ŠêìÔZzgZ¤z{eLÂIZƒZ¯ŠêXQëäZkÆz�Š6Îg`ÃŠ?IZŠcÔQëW×W×ZÐ
)‚tÃ(ZK§s�gT�X:Wc]èÃg{Æ´z{ZzgÌ¹ÏWc]ŒÛW6�)�DæxÅ§s
gZÉð™C�()](

ŒÛWy�ÜsúiÔgzi}Æ)bJözŠ7ÉZk»Ñ]ÆZ0gñ�ŠÓxZßwzçZ*Å
¶0„™@ìÔZ[ZÐWÐ(J*Zq�yÅf)ŠZg~ì�ZyWc]ÆZßw6̧ZzgD'™}ZzgZL
ƒ43š5é EGGCExÃWÐ(JäÆnÜsZzgÜsŒÛWyzugÆZßwÃÇZzg9YäZzgŠ*ÃZqŠiQ
Cñ�z„Zßw9tHYñÇ�ŒÛWãZßwÆ_.ƒÇZ¤ëŠz§q¢~Ë�yâCÙƒ43š5é EGG]ÃŒÛWy
zug»¬Ý:0ÃÂâèŒÛd~ÃŠzhZNÂW\Ã001‚wIÜsZzgÜsZâxZ£gŸ{yÃWN

Ð�Zq§sëŠÔ$z��ÂŠzu~§sZqx‚0Zy�‚bÆËZqD67É‚bÆ
'''''''''''''''''''''''''''
1X�Û‡y:16

61 - 2X@k:51
3XWw/Zy:191

64 - 4X�Û‡y:54
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ZÒEx}DˆÔƒ]Ôˆ[ÔZrZÔRr¢~Ô‘ÐêLæxÔ‘ÐêL6ÔZgM]Ôvc]Ôz){Î̄‚bÆ
ExÔ((]Ô/Z*]Ô,Ô;]ÔZOŠc]Ôçâ]Ô¾nt�z{Exz.y�ZyÆŠzgÆ¸6:Üs
ˆggn¸ÉZy6ÂÁZzg£Ñ]cŠÇggh}�XÅ®ZŠ052ÐicŠ{ìZzgtg‚bZgŠzÔÃgÏZzg
²!ÐVi!âV~’kG‰�X

7g~$ÒïGLZsðZk§bƒ�ë�y!kxZzgŠzg]hÆEx7ñƒñ�y!<m
ƒÆƒ�ƒ™ïV™ŒÛWy™*ÅZyWc]Ó]6{m™̈gz„™,�…]hExÅ§sgÉð
™,Zzgëf[Zzg)ÇVÅ¹g~ZzģZ2ÆOñŒÛWyzugÆZßwÅgzÝ~¸Z2zä
™,ZzgZyÃWÐ(JNZzg�̧Z2Šz§q¢Æ‚³ExÆŒÛWyzugÐ�Š�ÔZy»iëŒÛWã
ZßwÐ½™,X

ŒÛWy™*ÅZyWc]Ó]Å,KÆnT»mŠz§]hÆ‚³ExÐìZâxZ£
gŸÅÃZzg£Ñ],Ð7"Å¢zg]ìYèZâxZ£gŸäŠz§]hÆExÐ0ZÚ¼É
Šcì�Z¤ë�yZyÅx]»_·™,ÂëŠz§q¢Å]hExÅŠzh~ZÐZŠ~£xqÝ™M

�X
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DZÅŒ43š5é EGG]Zzg�y‚0Zy (ii)

Wc‹ŒÛWãzZg�áŠZ‹gÎÁ¤Zò~Zk$ÒïGLZsðÃŒÛWy�Æ‚B¢ozZÕ»ŠgkŠ}
gì�Ôt$ÒïGLZsð:eZ{ƒÏÔ:¦[ZJZkÂ[ZvZzg™8ïELÂ[ÆŠZðÃåógìÏZzg
Z:vZk$ÒïGLZsð»z{̄Ziâ:@gõ~ôpì�yÐá™-g\ÆWy~)g}ZÜJZÏ

ŒÛWyzugÆcz»gzVÅÓ#Ö¶ZzgµnZqDÙZg'kJ�yæ')‚0Zy(7g~Š*6Yñ
gìÔtƒZyÅŒÛWy�ÐzZÕ»³¶X

Zqz‰ÜZ(Wc��yZLgz×âèÃ�ÛZñl™äÑ‚�Z7tÌcŠ:g;�ZyÆZss
ä@gO~{ÑƒðZ̈+ÃgzÝ«Å¶ZzgZq§sDzÕÃ%ŠzV~i0{™ÆŠ3cåÂŠzu~
§s‚bÅ6zglÅ¶ZzgZkÃ@[zÂZ*ð«Å¶X1C

ËIÆnZkÐ(ZZH̃ƒYì�z{âèÐZCģÂháZzgZK@gõÅZkgzÝÐ
øzxƒYñ�qwÅgZ�ëg™CZzgwÅ¶0„™CìXt!]Z\k*uì�ë�y
‚0ZâVÔ®zVZzgZg![DÆZy»g*ñVÐ7g~§bzZ�7��ZrVäDÆyZâV~
uZ�xŠØ�X2C

Š*iâä~Â‚bc‚0ZyÅZEw:¶1Zq¬ÝÃå�ÓxExz.y~'g]g‚
ƒ@z{œB@Zzgtæ[™rDzaÆn{måZkŠzg~œcÑixå�z{èIExÆ‚B
‚BDˆÔæxÔ6ÔZ$Zyz){Ð0]=%]»:ÜszZ�»gƒÉÓxEx.y~'g]g‚
ƒX3CZq�yœàz‰ÜâCÙƒ43š5é EGG]ÌƒDZ̧zgDŠ«]ÌZ̧zg}Z6„ÌZ̧knZrV
ä‚bÃLÌâŠ{6„7“Šc6�ˆ~-g8Šzg~è<ØZzg‚bÆâÎZqi'Š„
kYg~g„ìX4C
''''''''''''''''''''''''''''

iii ÔÑƒg:„ŠZ*wÔÍ0ZgŠÔm ¬gs:ZsxZzg‚b 1XqZv�á{Ô;×Ô6zWÔ
iii 2XZ$}é GEMMÔm

21 ZŠZg{î]ZâxZ£gŸÔÔ4991YÔm :ò ŒÛWy‚bZzgZâxZ£gŸÔ �Zv‡Šg~ÔeZËÔ6zWÔ 3X
Ôm332 ¬gs:ZsxZzg‚b 4XqZv�á{Ô;×Ô6zWÔ

55

Urge
nt



P�g�y‚0ZâVÅ}â]»uu~Ŷ{:
Z[P�g�y‚0ZâVÅ}â]»¬gs7HY@ì
1X{−0mh)x58|(

¬ÝZsx»ª‚0Zy o

Z‚³ÃÆF3 o

D343ï XJGGZzgD6»Š−ZŠ{1C o

( 2XZ1ZGtZ'Z�0+[)x751|&677Y

ŠzgÎ»ñ]2C o

3Xâh)671|(
C âCÙuóg)�ZŠ»u(3 o

4XY'0§y)x891|(
D6~"Ñg}â]�Hî»§iŠgcÄ™*Ô!Z[ÅZXŠÔV¯ä o

»§iz){4C
5XZ£†Zv|qƒ)x212|(

Rr¢p×ÅZXŠ5C o

6Xœ¼µg)x412|&238Y(6C
»œgZzgƒC]zw»!ã&ñ] observatory Š*Å« o

7X·0ñ.pZgiò)x232|&058Y(7C
'''''''''''''''''''''''''''

Ô™Zc:gg~DÔ!gZÍwÔ5991YÔm21 ‚³Š*~›®+Å}â] 1XZ£ZvÔ‡Šg~Ô
2XZ$}é GEMMX
3XZ$}é GEMMX

Ô™Zc:„̈šÔ6002YÔm621 ZsxZzg‚b 4X;Z£Zz+Ô?Ô
ÔÑƒg:ZgŠz‚b1geÔ!gŠzxÔ9991YÔm19 czs�y‚bŠZy 5XoæZg]Ô

6XZ$}é GEMMÔm63
ÔZsxW!Š:Z‚)"5Ò5»4n.ç FEGGIEEÔ8891Ôm861 �âVÆ‚³»g*ó 7XÜ;×Ô·ÔeZËÔ
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ZrZ»ñ]ZzgZrZẑ[ÅÂ1V»' o

8XZ£0ñ.�á™)x042|&058Y(
   ZzgZkñçq6«Â[»' Electrical.Eng« o

9XZ1„kZ£·M)x342|&168Y(
   ¥x™äzZÑª‚0Zy Circumferences i}»9� o    

01XZ1-Š©[0ZGt+~)x452|&378Y(     

ª›…1C o

239Y( / 11X·i™cgZi~)x803|            

¥»ZâxÔöZÈ8ZzgZÔ»ñ]2C o   

21XZ1ZØÌê$Šö G)x893|(

›Ü»ª‚0Zy o

]ô‘û¡ø|öuø³³³³†øÒø³³³³^lô]Öû³³Óø³³çø]Òô³³³gôæø]Öj$³³Ãû³³³†ômûÌö ckÅÂ[ÅÑbLL o

ó3C ÞöröçûÚôãø^æø›øfûÃôn$jôãø^æøuø†øÒFjôãø^X
31XZ1¾ÃgZ!)x159Y(

DyZzgDƒ]6£?4C o

41XZ1ZŒZ0Z&)x014|&1201Y(      

"{»ñ]ÔWçÅ¡»[ÔZYsâgÆÃt»âCÙ o

51X�@†Zv0Z#)x824|&9301Y(
‘ÐêLƒ43š5é EGG]ÔDZÑ%ZnÔZÑŠztÆ.y»ñ]ÔƒÐicŠ{Â1V»' o

61XZ1g%y·0Z£Z̀zã)x934|&9401Y(
ª'ZBŠZVÔâCÙWU§Šz̀ZgM]ÔŠJÂVÅÑÄ»ñ]Ô'R»ªñgc o

''''''''''''''''''''''''''
Ôm31Ô51 ŒÛWy‚bZzgZâxZ£gŸ 1X�Zv‡Šg~ÔeZËÔ6zWÔ

ÔÑƒg:dÂ[{:Ô5891YÔm801 ZsxZzg‚b 2XZŒgZ−+¤gtÔ
Ôm841 �âVÆ‚³»g*ó 3XÜ;×Ô·ÔeZËÔ

Ôm211 ZsxZzg‚b 4XZŒgZ−+¤gtÔ
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71XZâx·çZà)x505|&1111Y(
]h,ZÜt»ñ]Ô;]Zzg,»x[1C o

ì81XZâxýõZ−+Z°Zi~)x606|(2C
Zâx,zy o

91X/ZÄB5é EGOx)x3211Y(

"ZrzZW3̈C o

02XZâxZ£gŸ{V'w~)x0431|&1291Y(
MŠ´zŠ*z~Exz.y»âCÙÔ{m™ˆÔ̂[ÔRr¢~Ô,ÔZgM]Ô o

ƒ]ÔZOŠc]Ôçâ]Ô/Z*]Ô((]z);X4C
Zºn�âVÅd}â]ÅZqîsŠZ*y&ÒyHYñÂF?ÂÁ»gƒYNZzgt

U"™*W‚yƒYñ�W`‚bÆXÃc]ÃZIf[Åî]�Y@ìŠgZÝÇŠ*Å»zl»
³¸�Óx�´Zsð~�ƒñ¸XpŠZI-g\äZk|»!g;Z‹sÌHìtZµ!]
ì�ë�yZLzgPÃ>ÆZzgZK„qzVÃŠzuzVÐ»gKÑX�á²æteZËZDwä
¾ŠÄÆ‚BZk§sZ�ág{HìX

1z{DÆñCÂÁZLW!YÅ
�ŠBZyÃ-g\~ÂŠwƒ@ìÏ0g{

'''''''''''''''''''''''''''
Ôm31Ô51 ŒÛWy‚bZzgZâxZ£gŸ 1X�Zv‡Šg~ÔeZËÔ6zWÔ

ÔÑƒg:dÃ{:Ô!gŠzxÔ4891Ôm471 ZsxZzg, Ô 2X{y·
Ôm131 ZsxZzg‚b 3XZŒgZ−+¤gtÔ

Ôm31Ô51 ŒÛWy‚bZzgZâxZ£gŸ 4X�Zv‡Šg~ÔeZËÔ6zWÔ
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'RÆfYZzgDZÅŒ43š5é EGG] (iii)

'R0uzy~¼Z,qÑ]%ŠZgƒñ�æZgkÆ»[6ëÑ])Ex‚b(„ëÑ]
Y™g{IX(}xZÔ;ÖZ#ÖzëŠ+$Òï LOGäZkßg�wÅZ&bÅÃÒÅÔ1³
#�Xh!Š�á{ZL‚Bz‰Z¨YÐ�gzZc]Ññ¸Zy~ëÑ]Æ‚B)©à‘Ìå
�[ŠzZãÆˆè{Æ‚BZzg(|ŠÔ!<mZ÷ìZvèZi~ÆÑàyz*yWäÆẐrVä¬

[ŠzZãÆ�á¤›gæpZz)wZ−+úŠÆ‚tiZâñ�MHÔQŠzu}Z‚E{Æ´z{Z÷#_
Z−+µgÐ7J�“¨Ò5é GG]~ZLZìuÅ¯Y6LL=qŠ~‚óóBD¸Xyz*y~Z7Šz

pZz)wZ−+úŠÆŸ�Z÷iZ@ ---- )gÍVÅ[z»zlÐæZgk~ëÑ]Å¤x!iZg~ƒð
CÙz~'izZ@�XÝ¸X~Š-Èz){ZzgZ¥|ÆæZgk»ŸMìXZ÷ìZvÆ
�á¤Š$ÕäO†Z?xÑƒg~¸XZyÆŸ5~fñ7g[!<m�Û�ûZzgíW!ŠWD�X1C

¾qwZ÷ìZvèZi~„äø¥ô–WZÆZxfñzÑe)é[ŠzZãz%iZYyz){
Æ(ÅÃëÑ]Šgk~ŠZ4™ZNXZŠOZºÅZsxÜZg~ZzgZÒŠ6zg~äExŠ&40î GEGÐ"Z²ðZzg
Å(*x.ŠEx“¨Ò0î GG~ÂÁÃŠ̃~ZzgQÂtÄõ MŒVJ(S�»[6ëÑ]„ëÑ]Y™g{
ˆX2C

5úŠ�zg~)7271Y(
hŠzgÆWy~5úŠ�zg~äZqÂ[LLÒ!iÂóóèTÃÕzŠZ*ðÅcZ`¾w�  

Y@åOçfztZLZq�}~ë�:
¯ìæg�t)xÇ{èHz¶o�LLÒ!iÂóóÅY7ñ�LL$g¡óó3C

]øÖû³Óø³×ôÛøèö]ÖûÛö×ûãôÛøèöÊôoû]ÖûvôÓûÛøèô]ÖûÛövûÓøÛøèôÖôçøâø^ðô LLÒ!iÂóóÆgŠ~ñÑ*Z£gŸ{yäZqg‚!LL
óó–X ]ÖûËø×ûŠøËøèô]ÖûÛø�ûòøÛøè

''''''''''''''''''' ''''''''
:ZâxZ£gŸ{yÔZsxW!Š:ZŠZg{î]ZâxZ£ gœ, ˜! Çq¢»äÄZ*a 1XYZ£Ô´)Ô̈g~Ô

ix-x gŸÔ0002YÔm
x 2XZ$}é GEMMÔm

xi 3XZ$}é GEMMÔm
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8401Y( - Z1g%yZ̀zã)379Y

yz*ãExz.y»¬ÝÔ¸gCÕy»Š*Ð¬gs™ZäzZÑª–Ô̧gcZzg(bZ1g%y·
0Z£Z̀zãpZgixª]h¥Z~aZƒZX1C

W\ÎyúŠçâ~Æ‚Bº[‰z;VW\äyzƒVÐ©]i!yZzgŠzu}Ex¼Zzg
ZyÅ@gõ»_·HXZ̀zãäyzHÂVÃZsòExÐgzÙk™ZcXZ̀zãDZÅ<43ï XGJG~ZkŠgâCÙ

¸�ZH]ZkD~}t™DÂz{Z7ZkÐi™zZDÂz{ªZyƒ™W\Ð7y�?ät
D¾Ð5ì?

º[~Z̀zãäZàzVÆ²n£ÅeöÅ�.eŠg„¶XZkäI^ZwÆ#*
aÐi}»Šg„�¥xHX2CZ̀zãäŠ*ÆZàzVÆŠgxyîwZj»�ÛtŠgcÄ™äÆ
ZßwŠgcÄGZzgZy~™z~Rr¢~Æ‰)b»Z:tHŠìX3C

W\Å£?Å®ZŠ641JYBìXZkÅ£?~gK(~ƒÂÁ�áï�X‰Â
ÜsŠkZzgZt6Œ�XpZkÆ'@FÃ%zV,]6Œ�XLLÂ[Z:óóÌZ7?
Â1V~ÐZqìXZk»Zôm~FÀgKNU6456,]~�áùƒZìX97czsÂÁZz^ŒéMM
09ZzgZt°Â[B#ÖÅ�XZ¤t�Ûn™1Yñ�641ÂÁZÏB#ÖÅ¶ÂZ̀zãäÍc¾{DÙZg
ZzgZtcNU”{,]‘XZyÂ1V~CÙ‚³ñçqÃikcÑcŠìXZy~x@Z]Æ]Zzw

ó£xÅ2.çGF8~8781âY~�áùƒðZzgtÂ[²!~¶Zzg �$ø³^…ö]Öûfø^ÎônøäX �X4CZ̀zãÅà{WÃt"LL
Q¢„ZkÂ[»Zôm~~ßy~FÀƒZ&¹uZ;ŠX5C

�âCÙ�43�5é EGG]Z£gŸ{y
Z̀zãÆ�̂âV~aŠð,œ~ó~JZ̀zã6x‚0ZyaZ„7ƒZXtZ³Zi     

'R0uzyÃ6581âY2721â|~qÝƒ@ìZŠ*ñZ̈+»xæ%æEOÔ!¨¾æ NE…Zzgx‚0Zy'~Å
'''''''''''''''''''''''''''

Ôm074 ZsxZzg‚b 1XqZv�á{Ô;×Ô6zWÔ
2XZ$}é GEMMÔm174

Ôm73 ‚³Š*~›®+Å}â] 3XZ£ZvÔ‡Šg~Ô
775 - Ôm575 czs�y‚bŠZy 4XoæZg]Ô
Ôm73 ‚³Š*~›®+Å}â] Ô 5XZ£ZvÔ‡Šg~
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ui}6À©ìXZy»*xìLLZ£gŸ{y'w~óó1C
ZâxZ£gŸÅ,~àz‰ÜF‚bŠZVË¸ÔZq§sZy~Z0Z&Ü„~wg]      

ZzgdgzÝ¶ÂŠzu~§sY'0§yÜ&¢ÔZ¦ZgiòZzg©[Z;~ÜGb¶ÔÂŠzu~§s
ZÅ�.çE~ÔgZi~Zzg1Z#ÜŠZÔ~ÔÃgZ!ÔZ̀zãÔ/0ìxÔZâxçZàÜ}ZŠZŠf;-¶Šzu~§s
ZâxZ1�mZ°9*îGÆ;Ð¢©-<é EGGX:zWZ‹~Zzg̈_ZÑW�†ZØŠg�ãmZ°9*îGÐgzqãzZÕ
ZzgÎƒÆ�¬àøsZâxZ£gŸ»CÙgcZqxDz®»ÈåZyÅf;-~Ä„Dz¬ÝÔ²ê

YQ¸X2C
ñÑ*Z£gŸä‚bÃÌZsòg8~g8™ÔŠ´Ex~Zy»ZEw�Ûâ™Z7ExŠ&40î GEG

!<mD}»{Šx¯ŠcX3CW\Zqx‚0ZyƒäÆ‚B‚BZq\AõFO&ÁõFO�y¸XZ¹�Z6»g
È¸�—g6âg¦ZÔÆ~Ôô/™ZxÔZ3Ò543ï XGEGGL«xÔ@ÉZzgx™GgçZyZv¬\:Z�

 ÐU"�X4C
ñÑ*Z£gŸ{yäDZÅŒ43š5é EGG]~ZK}ZŠZŠx¹ÅãŠ6ZyExÅŠWzg†]!!ñ

ƒ43š5é EGG]e_ŒÛ$‹ø G)733I[($ŒÐ.3ð EGk)I[(ÔZ0#)089@7301Y(Ź−+îÏ)á°276Y(Ô
Ã6"5½ø
EG)3741Y@Y2451(µ5ÎæF)1751Y@0361Y(Ôz@CÙ̄),ƒ,œ~{,(ÔEH)á°2561Y(5
�zg~)á°7271Y(̄Ò5Ò3ð GG)2461Y(WíZ6í)9781@2491Y(ZzgZ_^Zp7gN)9191Y(ÆÃc]»
gœZzgZy»¬Ü̂HìÔ²Zg:k)á°212tXx(ÆÃtziyÔwzSÔ·0ñ.pZgiò
)512|&138Y(Å)zZ]ZrZYZzgZDwæ¢~Ô©[Z;~)532|&058Y(ÔZâxçZà)054|@505

9411Y@0121Y(Æ,ZÅ;5é XWG]ÔZ1g%yZ̀zã)153|@044 / |&9501Y@2111Y(ÔZâxgZi~)445|@606|
|&379Y@8401Y(ÔZ0Z&)034|&9301Y(Ô/ZÄB5é EGx)715|&3211Y(ÆÃc‹45é XGZ]z'ZBÔe_
ŒÛ$‹ø GÆÃtZVZzgZZNéÆÃc]Å@GÅZzgŠÑb“¨Ò0î GGÐ¬Wc]ŒÛW67XXZâxZ£
gŸ6t«XXXXXXtâZilXXXXXXt™xXXXXXXtÁeXXXXXXtZZ]XXXXXXt

;XXXXXXƒ¼¡Zk¯6å�ñÑ*Z£gŸ{yÃZsxÅxZz!̧]_/GgÎw~qÝå
'''''''''''''''''''''''''''

Ôek{¸i~{y:Z³ÝâÈZ£gŸ{y'w~Ô1991YÔm3 ZâxZ£gŸ'w~Zzg‚b 1X·â´ÔeZËÔ
ÔÑg{¼ çgsgŸ : Ỗ! ëŠIZâxZ£gŸ¨‚0ZyœZzgZzg… 2Xgc„ZÔ¦Ô‡Šg~Ô

Ô6891YÔm412
Ôm2 ZâxZ£gŸ'w~Zzg‚b 3X·â´ÔeZËÔ

4XZ$}é GEMMX
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ZzgZÏzZA:GÐ�âVÅŠ´F¹Ô(Ï»x!ÔDÅFzóÔçÙz/ZãZPxZzgpDzÕãZºnCÙR
Å»xÒVz»%Z*VzZh�|ì�&›gÎw~»™Št_/;BWŠŠ+zŠ*ÅÓxŠzª
ZÏÆŠZð~W™ƒYCìÔñÑ*Z£gŸ{y»‰̧h~»g*)ìTÆƒ„2s�X1C

ñÑ*Z£gŸ{ypŠ�ÛâD�X
LLŠ:¬\Mäˆ[zƒz£z̈ßÇgMzD%…]ÔzD[™z~zDˆŠz̀ˆ]h{z

iX]zZgv…3§öG
G

z);~>]ÃBz’kZ]gZBKZzgœ;¸Z°zçZ*pŠZXŠKX�U"3™ê EEZzgt
hZv¬\ZkZg�áŠZŠkÅ¤&¶�ZyÃpŠi™ßÐX,ŠÅ̀ŠzegÂÁ_.ŠgkÂòZZ
|]Šku{ZÕp)zZ−¤Zò(Ð7³ZzgPgzi¥Ã7JNÔ1hZv¬\gz¯ZzwÐËZk
ÅHpVÐŠzgZzgZkÅ·VÐÓg¶Xóó2C
HñÑ*Z£gŸ{y‚bÆÜs¸

ñÑ*Z£gŸ{yŠ+ZzgŠ*Å½ÆŠgxyÂZiyÆ‡bW̧\Z+‚³½ÆÜs¸
�ZsxÆ̧Z2ÆÜsƒZzgZkÅzzÐZZyç}~7YñZzgŠw~Š½́ÅzwÁƒYñ
}ZZzggÎw~ÃÈwYNW\Z,ßÍV»gŠ™Dƒñ��

ZÏi8»x{ì�!-:.¹é EXÈ$¨Òiý GEExŠ&40î GEGÃHY…ÔZzgfñŠ+ÐZ¬ZY™DXÉ ! LL³mz
Z7YIZzgÄDZL„a{mB�Z¤MsŠwgz×ƒ@ÂY…�z{!{‹§ö

D
~ÆzZg_z*T

�Xz{t%ŠzªÆqïz™8ïEL�TÆa}ZäÂÁZ@g,ÔZmYä�~/,ŠgZi,Xz{
ZsxÆgÁ�Xz{¼ÆqŠ�Xz{}ZÆ8[�Xz{YÈg�áŠ�Xg;QyÆ‚BZ¬ZÔQk»'×{
M`:îÂÀŒÛdìX

C æø‰ønøÃû×øÜö]Ö$„ømûàø¾ø×øÛöçû?]]øp$ÚößûÏø×øgôôm$ßûÏø×ôföçûáø!O
ZzgZ[z{Y*eT�ªÝ¾™z^6¶3NÐXóó4C  

W\‚b~ºtÔeZ{\V»'×hgŠ™DƒñWy]»Z�xcŠŠÑD�     

}ZgZ¨g™zÔG~�~?ÐtÎZwƒÇ��ZH¸ZzgZqwù?ct�z{́8 ! LL³mz            

'''''''''''''''''''''''''''
6- Ôm5 Zd|]d»g*)Exz.yÅz„ 1X1X²Z£œjÔñÑ*Ô

Ô`1Ôm21 ëóW~gçt 2XZ£gŸÔZâxÔ
3XÄZY:772

 291 - Ô`72Ôm191 ëóW~gçt 4XZ£gŸÔZâxÔ
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�cMÈ_5éGOwzw•±Zp‰ ]øÖûÏø_ûÄöÒø^ñôàööÊôo]ŸûøÂûnø^áôô {g`~ñ�Šìcnzx?Zzgiâ:)‡gzw�±
ÐñƒxXóó1C
‚b»DHGe’X

ñÑ*Z£gŸ{yZÚ‚b»DIÆ‡b�æÅ¢zg]ƒXW\�ÛâD�
:_____ gcèÔy�z);ZbZñŶ{, _____ ~7H�!3‹þ ELZsxV ! LL³mz        

gZ{t  ÉZÝ»gExŠ&40î GEGÐgÅX _____ QZy~ZìuCÙ¦:™z _____ 7ðX7ðÔ1”g¢zg]
ZzgZv¬\&eì  X2C) æø]²ömøû̀³‚ôpûÚø³àûm$�ø³^ðö]ôÖoF‘ô†ø]½õÚöŠûjøÏônûÜõ ZzgMÒ{Ë6ƒ7X _____  ì

¦SgZ{Š3ñXóó3C
‚³Ex7"ÅÑZ_

ñÑ*Z£gŸ{y‚³ExÃqgzfsÑZ_Æ‚B7"ÅZYi]Šï�W\��
LL‚bz){z{.yzÃ7�X~Zïgz�ŠW�yz¤ŠlWë[z){¬c]Å½ƒwZxìÔ

Zzgz{â™~�pŠwZxcwZx~Z¬-ìZkÅ+Ð7−ÌwZxìZzgZ¤Ŷ.yŶâ™~Æn
7ñÂŶì²Zk~z{Zìu:ƒ�ZL¢zgc]Š+zEx�ÛnÅ½Ð!igÇzg:��ÛnÐ
!igÇwZxìZkÆ‚BtÌ¢zg~ì�ZLŠ+zZÜtzzä6ZW:7}ÔZsò�ZzìÑ]
6U"z�Zzg�ãzä6‡ìgìZyƒÑZ_ÆZ½qÆˆŶgitqÝ™äÆnw`7
g„ZkÐ³zY{ŠE~ÅÔÔÔY{pŠ*ŶìZ¤p²!i!yzZsòExÐƒ:�z{Y{�Z/#Ö

ZZ−+Æ‚BÁ¦ƒX
äZg�áŠ�Ûâc Zv¬\

4C ]ømøfûjøÇöçûáøÂôßû‚øâöÜö]ÖûÃô$̂éøÊøô̂á$]ÖûÃô$̂éøÖô×#äøqøÛônûÃ÷^!
Hz{ZyÆ;V³]ˆl™D�qÑèƒ³]Zv¬\ÆnìXóó5C

'''''''''''''''''''''''''''
Ô`72Ôm291 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZÂ{:312
Ô`72Ôm291 ëóW~gçt 3XZ£gŸÔZâxÔ

4ẌY:931
Ô`32Ôm907 ëóW~gçt 5XZ£gŸÔZâxÔ
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Zz1]ñÑ*Z£gŸ{y
/ª‚0ZyTäWJ‚wÅ/~«Â[)!y²!)Ñb@Z!îGGZÊ-Bð

E
(èX�Zkœ~

ªCÙ™@ìX (I.Q) »ƒÐ4+
/ª‚0ZyTä‚bÆ½"5é GEMMCÙ%6ÃðÂ[Ôg‚!c’kg¶�Ûâð�âCÙ+Æn

Šú]„ìX
ÆjZáÐ (Madical Embryology) /ª›‚0ZyTäzpZ'-.ç GEcßY

(Fetal development within three veils of C Êô³³³³oû¾ö³³³×ö³³³ÛF³³³³kõ$³³³×F³³³³&õM ŒÛWãWc]
Òy™Æ Amnion,chorion & decidue(Function)capsularis Æ´z{ darkness)

âCÙ+Ãzg†î0ª]~eZwŠcX
Ð(Genetics_Genes & Chromosomes) /ª›‚0ZyTäZqœ~I
Genetic control of 7H²-Eg-V~Zk»¦gÌ:åXtcW`À concept0

BCìX protein senthesis

(Medical /ª›‚0ZyTä03‚wÅ/~ŒÛWy0uÅgzÝ~zpZ'-.ç GEcßY
Æ„Z0ñç¬]6Šg`fsWÅìX Embriology)

o Transport,fertilization and implamation of developing ovum at

at the endometrium of uterus.

o Zygot formation , intracullar division.

o Manifestation of prvidenc during pregnancy and lactation.

o Intra uterine nutrition of the ebryo.

o Intr uterine development of the human body, its variuos

 stages and organ formation.

Ð0 (Madical physiology) ª›‚0ZyTä03‚wÅ/zp‚ÛcßY  /
pzg]ïZ@�Ûâð�]hzpg^aÐ_“gBìX

Ð0ZsòÃt)¼~ ( L e p r o s y ) /ª›‚0ZyTä_Zx
'''''''''''''''''''''''''''
1Xi%:6
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ÃU"HìT (Supremacy of Islam) 7™ÆZsxÅ'F~ (Non-Communicable)

Å@GW`zp‚bäÌ™Š~ìX
Fg~Ð0ZsòïÅZ+zŸs�Ûâð (Plague) /ª›‚0ZyTä¤úy

&]hzp‚byZ`d7™CìX
(Ul t rasound /ª›‚0ZyTäZqœ~IƒÐ¬ZßZ‚ƒ&á

67™Æ‚³Š*~'qÝ (base) ÅãŠ (Light theory) »ÃgñÑÃtgzÝ machine)

BCìX (Peizoelectric phenomenon) ™àìXtcW·
)Zzgëä æøÚø$̂ÎûßFãöÜûÒöØ$ÚöÛøø̂ùÑõ /ª›‚0ZyTäƒÐ¬Zb6z¤Zx»ŒÛWã¦g

ZÐ0g{0g{™Šc(ÐZ^o™ÆÃtZVÒyHZZzg„ZsxÅ›+ÃU"™ÆŠzgq¢Æ›
‚0ZâVÃŠú]„Š~ì

ÆãŠ~ (Modern communication system) /ª›Tä]h8ñ"5»4jè
EGGIE

Zßw6„~cÃŠ!]ÐU"HìZzgZqœ~ICc�WzZi,c~ñ�Š�X2‚óZ&¹g~
( A n a t o m y  o f  t h e 7™Æ»yÅ‚| ( S o u n d  t h e o r y )

Musles-tensor Zzg Ear-outer/Ear-middle(Tympanic membrane) 

Ã�®Æn¢g~CcZzgŠ!]ÐU"H�%zZôÆëWzZi7Í tympani/stapidius

Z(g™CìXTÅ (Conical shap) aZƒäÐGJ%zï̂ (Sound) MX2Cc�WzZi
BCìX (Damped Harmonic motion) @G]h‚Ûp‚bä™Š~ìXtcW·
Ð0g‚! (F lu id  dynam ics ) /ª›‚0ZyTä‚Û¾Æñçq

5191YÉ™]h‚³Zzg̈Z0ZiÐïÆZ%wñC1}Zzg0ã ô ]øÖ³‚(Î$èöæø]Öj(fûnø^áöÖôÃô×ûÜô…ôÎ$kôæø]ÖŠ$nû¡øá
Å603ZlxÒy™ÆâCÙ+Ãzg†î0ª]~eZwŠcìX

ÅZÌÒy Vs(ID,Ego,Super Ego) /ª›‚0ZyTäÑÔ»Zzggzb
Sigmond freud,Alfred adler,Carl (Psychologists) ™ÆczsâCÙ+;]
Young,Karen Horney,B.F Skinner,Erik Erison,Erik Fromm,J.B watson &

6'qÝ™àìX W.H.Sheldon

ÃŒÛWããŠ67™ÆZsxÅ (Evalution theory) /ª›‚0ZyTäÃtZg»Y
›+ÃzZãHìX

ZzgDy� ( A l g e b r a ) ÔZrZ ( M a t h ) /ª›‚0ZyTäDgcè
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~ZK!»zØVÐ„~iZzbÒy™ÆâCÙ+ÃŠú]ïŠ~ìZzg'R0uzy (Geometry)

ÆczsgcèŠZyeZËuMYZ−+)zZõe·Z¥|-Eg;(ÅDgcè~Âi™ÆâCÙ+
‚bÃzg©ª]~eZwŠcìX

ÐTopology~ ]Ö³’Û’^Ý /ª›‚bŠZyTäƒÐ¬6981Y~ZKÂ[
~W™Æ'qÝ™à²tD0uzy~8691Y ]Ö³‚æÖè]Ö³ÛÓn³ä 0¹g~7Åˆ~5091Y

~”gsƒZX
/ª›‚0ZyTäi}Æ‚ÁƒäÆjZáÐ„Z0Šg`fsg‚b’k�ÛñX

9191Y Þöö̂æûÙô�mø^lôÊö†ûÎø^áeŠøÓöçûáô‡øÚônûàæ�‰Ûø^á o

9191Y ÚöÃønùàÚöfônûàeøø̀†û�øæû…ô�øÛû‹æø‰øÓöçûáô‡øÚônûà o

9191Y Êøçû‡øÚöfônû6�ø…ûuø†ûÒøkô‡øÚônûà o

/ª›‚0ZyTäƒÐ¬f!‚0ZyEHÔWí6íÔÃ6"5½ø
EGÔµ5ÎæFZzgÂ

ÆÃc]Ã½™Æ‚³Š*~Zz['0™ŠcìX
/ª›‚0ZyTÅó}â]ÃczsZb‚0ZyeZË†Z;k{yäyZ`d

7HìX
/ª›‚0ZyTÅó£?Å®ZŠDÙZgÐiZZìXÆExÅ®ZŠ001ÐIziì

ÅZde¤cVuz„�X1C (Ph.D) Zzg (M.Phil) TÅó}â]6Z*…

''''''''''''''''''''''''''''
Ô)œg:zY>ØgÎw CZâxZ£gŸ»Ð÷ Ỗ!: aŠð,œ~ó~»¬Ý‚0Zy 1X·â´ÔeZËÔ

16 - Ô¦(Ô™Zc:ZŠZg{î]ZâxZ£gŸÔ6002YÔm06
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![Šzx

gzÝÆ!g}~
ñÑ*Z£gŸ{yÅî]»Ŷ{
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DZÅŒ43š5é EGG]ÅZqZë�ácgzÝìgzÝZ3YÅZqnì�Zq(ÐŠzu~(w•™Cì
XgzÝ»(Z–~Îg`ìXgzÝÆ%i0Ï¦Zg*ÂìXZ̈yZkÐ¹ÐÃZ}qÝ™@ìX

(Total ÔZ[k (Propagation) ÔZ�á® (Nature) ZZŠzZg~ÔZâCÙ+ƒ43š5é EGG]ZkÅˆ
ÔZzgŠzu}gzÝÆ̧Z26c™DWñ�XZk (Reflection) ÔZYs Internal Reflection)

Ã'×hF�ápV~�H�°ÔÑVZ"54h4-ö
EHEGHÔ̧Z#-êEH6z6úÔ7°ẐcÔZÜ̂©2.ç EGJu_fZzg6z"5»4jè FGYGIEWs

ÑVz){X
                          ÃtgzÝ~�gâCÙ+ƒ43š5é EGG]qgzfs�

Ibin-ul-Hasum                                          (965-1039) 

Willebrord Snell                                       (1591-1626)     

Robert Hooke                                          (1635-1703)

Isaac Newton                                     (1642-1727)

James Clark Maxwell                                     (1865)                   

 Michelson                                                    (1852)                  

Imam Ahmad Raza                                  (1856-1921)       

Breilvi-Asian Muslim Physicist of the 20 th century Morley

(1931)                

Max plank                                                                (1859-1947)  

Albert Einstein                                         (1879-1955)  

          Louis de Broglie                                       (1892-1987)C1
6581(� - qgz!ÑâCÙ+ƒ43š5é EGG]~¬Zµ�yâCÙƒ43š5é EGG]ñÑ*Z£gŸ{y)1291         

Zzg‚ÛpW"5½ø FHÆqgzp}6ó»xHX  MVäâ43ï XG0GgzÝ
             / Nature of light & Composition of Light

''''''''''''''''''' ''''''''
1.  Muhammad Malik(2010): þþþ"Scientific Work of Imam Ahmad

Raza",Karachi:Idara Tahqeeqat Imam Ahmad Raza,p-158
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   / Reflection of light

             / Total Internal Reflection

             / Theories of Light

             / Corpuscal Theory

             / Wave theory

             / Laws of light

             / Atmospheric Reflection 

             / Image Formation by Reflection & Reflaction

             / Reversal of Image

            / Formulation of Ultrasound machine on basis of reflection and  

refraction (Piezoelectric Phenomenon-transmission & reflection) 1C
gzÝZzgW"5½ø FHÆ0p}ñÑ*Z£gŸ{yäZLŠg`fsg‚b~f™�Ûâñ�              

)5131|Ô6981( ]øÖ’$Ûû’ø^ÝöÂ×oFÚö�øÓôùÔõÊôo�møèô]ÖûÃö×öçûÝô]ûÖøø^…ûuø^Ýô /

)0ãÅ(g‰ÜZzgcy»zZãÒy)]()4331|Ô5191Y( ]øÖ‚(Î$èöæø]Öj$fûnø^áôÖôÃô×ûÜô]Ö†(Î$èôæø]ÖŠ$nû¡øáô /

]øÖûÓø×ôÛøèö]ÖûÛö×ûồÛøäÊôo]ÖûvôÓûÛøèô]ÖûÛövûÓøÛøèôÖôçøâø̂ðôÊø×ûŠøËøèô]ÖûÛø�ûòøÛøèô / 

,Š`ÆÃc]»gœ�)8331|Ô9191Y(
gzÝÆ!g}~ï)9231|Ô1191( ‘ø¡øéö]Ö’$Ëø^ðôÊôoÞöç…ô]ÖûÛö’û_øËoF"# / 

)qgz!Ñg‚bëóW~gçtÅ¢3Ô72Ô92Zzg03~ñ�Š�(
'''''''''''''''''''''''''''

  1. Muhammad Malik(2010): þþþ"Scientific Work of Imam Ahmad

Raza",p-158
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`Zzw

gzÝÅâˆÔZ�á®ÔZ[k

       (Nature,
                     Propagation,             
               Reflection 
                             of
                                   Light )           
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(Definition   of   Light)                 âgÔgzÝ (i)
 

                 gzÝHì?ñÑ*Z£gŸ{ygzÝÅ°p-V™D�X        

LLâg²s¬)~Zqªì�ó{¬ZÐZŠgZu™CìZzgZkÆzZWÐŠzu~Zâñ     

ŠhãÃXóó1C
QZKZk°pÅ@G~¦Ñp̀YãÅ°pÃf™HX     

C ]øÖß%ç…öÒønûËônøèööiö‚û…ôÒöø̀^]Öfø^‘ô†øéö]øæ$Ÿ÷æøeôçø]‰ô_øjôø̀^‰ø^ñô†]ÖûÛöf’†ø]lôN   

âgZqZ+ªìT»ZŠgZu̧]!Ü{¬™CìQZkÆzZWÐÓx–Z]»ZŠgZu    

™CìX3C

  (Main   Source   of   light)                               gzÝ»Èz–~
gzÝ»Èz–~Îg`ZzglZr�ZyÆ´z{!¹ÓxZâY"âgƒC�Zk|»ñÑ*Z£gŸ     

{y-VZÖg�ÛâD�X
LLgzÝ!¯Z])ªšzZô(Wë[zlZr~ìÔi}zkVZKfZ]~"âg�1   

!²n)ª!ßZô(Wë[)ªÎg`(ÅzzÐÓxŠ*!3ðE‡gZzglZrÐ‚gZygz×ƒ@ìXSy)ª
i}zkV(ÅgzÝT7)ªWë[zlZr(ÅgzÝìXTy)ªWë[zlZr(ÅgzÝSy)ªi}

ZVàYñÂz{ZÌ@g&ëGL¡g{YNXóó4C zkV(Ð

(Example of Sun and Planets)   Îg`Zzg(gzVÅVw
qgz!ÑZßwÅ'×hzŸs™Dƒñ��X

LL'×hzZãVwÎg`ìTÐÓx(g}gz×�X»ZCÃðâg7ìX„CÙ-V¥xƒ@ì    

]ZƒZ âgì�Îg`Ð:Â �Îg`»âgZy(gzV~ËƒŠì²°ZßZµZy(gzV~Îg`„»
''''''''''''''''''''''''''

Ô`03m466 ëóW~gçt 1XZ£gŸÔZâxÔ
ÔÛz]:ŠZgZ2[ZÅ›Ð.0îGÔ3891YÔm642 ZÅ3�ç

G
d] 2X̀YãÔZ0·ÔÑpÔ

Ô`03m466 ëóW~gçt 3XZ£gŸÔZâxÔ
4XZ$}é GEMMX
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Zzg:„ÁƒZÔ(g}ÂÜsZK‡/Å¯6¾�ZzgÎg`ÅgzÝÐëgƒñXóó1C
'×hVßVÐzŸs

'×hKÆn0ãZzgj67äzZàÎg`ÅÃúVÃŠ¬YñX»@0ãcjÆ!W.Þ           

Š-Zg67@ìTÐŠ-Zggz×ƒYCìÔŠ-Zg6tgzÝÎg`„»âgì�!ßZôŠ-Zg67ZYè'Z{
gZ„Š-Zg6Îg`»âg77ZZzg:„tâgÎg`Ð]ZƒZÔZkÆ!z�ŠtâgÎg`»„ìX2C

'''''''''''''''''''''''''''
Ô`03m076 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
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(Propagation of light)          Z�á®gzÝ (ii)

gzÝZLÈZzg–~ÐÇìZzg"âgZâYJV™ZyÃgz×™ŠîìXñÑ*Z£gŸ{yä
gzÝÆÈÐ"âgZâYJîÆZ±gÐgzÝÅŠz9ÒyÅ��ZqgzÝÈgzÝ~ñ�Š²
Šzu~gzÝZyZâY~�pŠÈgzÝÂ7ƒD�pÈgzÝÆZ`ƒD�XZzggzÝŠg|Zy
ŠzâV»V6Zq„ƒCìZkÆŠzZz�Š7ƒD�XZk|»ñÑ*Z£gŸ{y-VZÏs

    �ÛâD�:X
LLz�Š~âgÅÜsŠz„9ÔZq;Š¶zZÑZzgŠzuZ;0äzZÑÔqÑèÑZÑ%~|

~tŠzâVâgZq„�ÔtZqÇâg„‡.ÞZâY~®aZ™Æ¼ŠbCÙ~ƒ@ìZzgÓxZlx~
CÙnÅßg]~-ìZÏ§b;cCâgÌZKZ¦ZŠÆ_.Šzu~‡.ÞZâY~®aZ™ÆZy
Ãëg™@ìTÐ'×hbCÙZ]ÅZlxqÝƒC�²tÓxZâZg!ßZôcšzZôƒÐ¬âgÐ
„o�Xóó1C
zŸs

qgz!Ñ„g]Ð&ÃZ}qÝƒñX  

Zqt�Óx£â]6gzÝZq„ƒCì¥xƒZ�gzÝz�ŠgBìZZq(ÐŠzu~(
™̂CìÂZKºm̂Æ‚B̂™CìT~Zk»z�Š'ŒÛZggLìZzgâegy‚Û¾äU"™Šc�

�gzÝfgZ]Åßg]~¹ì (Corpuscular theory) ì6� (Dual in nature) gzÝ
�gzÝñ�VÅßg]~¹ìZzgZk~Z3Yñ�ŠƒCìX (Wave Theory) Zzg

Šzu}t�ZZ�xZ‡/ÆqïƒD�ZK‡/ÅãŠ6gzÝÃqÝ™ÆŠzu}  

Z�xÃÌgz×™Šï�X
Š}t�gzÝÅZq{¤Ì¥xƒð�gzÝZÌ™̂CìÂâ�6™̂CìZzg

ZZ�xÐ”Z™xƒYCìX
'''''''''''''''''''''''''''

  Ô`03m076 ëóW~gçt 1XZ£gŸÔZâxÔ
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gzÝÆ;î»§i
(Method  of   Propagation of  light)                  

Z"âgZâYÎg`ÐgzÝZKZ¦ZŠÆ_.qÝ™C�QZkgzÝÃF™ÆZy       

ZâYJàŠî�XJÎg`ÅgzÝšzZô7V$Ë-VgzÝZzZTVÐƒCƒðZbCÙÃ
gz×™Šî�XZk|»ñÑ*Z£gŸ{y-VZÖg�ÛâD�:

LLWë[äZqxzÕzYWs6iÅÔWs®ZVZzgZkÆâgÐZzgWNZzg0EVÆ
`ZzgƒZNZzg‚ñgz×ƒñW"VZzgZV~Üs¼g7ÉZKZKZ¦ZŠÆÑëÃqÌ
aZƒð�ZzgqÃgz×™n¼Š-ZgzV6Šð\7~Ôt̃âgÐ!5½3ý GG�Z¤pZzgÃgz×:™,XJ
Šð\Ì:âÔz{ƒZñá‰äªCÙX�Šy~!i©ýGOŠZÑyÅZ0gzãŠ-Zg,Zy»zÜsZÏŠg
ƒZ�ÔªâgÐ¾{:0cÔªWspŠfZ]Wë[ÐšzZôgz×ìZzg!¹WNZ̀kÆzZWÐ
ZzgŠ-Zg,z);zZôŠgzZôQT§bz{âg�WsZzw67Z$›40î EGEWë[»âgì%ZkÆWë[pŠcZk»

ÃðzWsƒŠƒÔ-4!¹WNZzg̀�ZkWNÐgz×ƒñZzgŠ-Zgz){ZâY6ZyÅŠð\7~c
ÜsªCÙƒNÔZyƒ6ÌGWë[„»âgZzgZÏÐ¼gìÔWNZzg̀�zZôzßw�Xóó1C
zŸs

qgz!ÑZ½kÐ¥xƒZ�gzÝâ�6¹ìZZkÆ‚tÃðÙWCìÂgzÝZk       

Ð•Z™FƒYCìXQŠzu~ZâY67CìQFƒYCìQŠ~ZâY67CìQF
ƒYCì-VŸ¸Y@ìZzggzÝ;äÆnzZWŠgzZWaZƒDYD�QZk§iÐÓx
bCÙ¬Ýgz×ƒYD�XCÙ§sZYÑ„ZYÑƒY@ìX

'''''''''''''' '''''''''''''
  Ô`03m866 ëóW~gçt 1XZ£gŸÔZâxÔ
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     (Reflection    of   Light)               Z[µgzÝ (iii)
  

ZZqzZW~"̂gzÝŠzu}zZWÅRÐ”ZCìÂZk»¼zzZ:¬zZW~<   

Y@ìXZkÃZ[kgzÝcZ[kâgë�X

¸Z2Z[k
ñÑ*Z£gŸ{yZ[kâgÆ‡°{Ã-VÒy�ÛâD�       

LLizZcñZ[kåizZcñÃqÆ'Z'ƒD�óó1C      

‡°{ÅVwÐzŸs
ñÑ*Z£gŸ{yZk6ZqVwÌÒy�ÛâD�X         

LLZ^œî IytTã„iZz-V6��VV6̂‰ZyŠzâVZ%ÆZ½qÐó��ZbZñê{      
r©5Ïî GG67~‰°iCÍÍ™CgLiZz-V6i}ÐBB�Å<å XEZz;VÖZg0ãR™@

!-B5ÿ
GE
GƒZ

zZv¬\ZDXóó2C
  ^ÐzŸs

zZµìXTÐCÙ§sgzÝ O Zq�~WsìZkÆ‚tZqgz×` MM' ^~          

6”ZCZzgF A WNÅRÐ` O A ÅÃÑ{g`ƒg„�X̂~ÜsZqÃq
gZ3Z(g™CŠ3ðˆì AR ƒ™

''''''''''''''''''''''''''
Ô`3m042 ëóW~gçt 1XZ£gŸÔZâxÔ

X 2XZÏ
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: ÃqzZµ
ë�X (Incident Ray) ÃÃqzZµ OA ÃqzZµ

: z̧̀q
ë�X (Point of Incidence) Ã̀z̧q A`

: ÃqF
ë� (Reflected Ray) ÃÃqF AR Ãq    

: ÀŠc*gï
ë�X (Perpendicular) ÃÀŠ NA 6ÀŠ~â A �~WsÆ̀z̧q     

: iZztz̧q
ë�Zzg (Angle of incidence) ÃiZztz̧q OAN ÃqzZµZzgÀŠÆŠgxãiZzt   

óóÐªCÙ™D�X I ZÐþþþþLL
: iZztZ[k

ÃiZztZ[kë�X NAR ÃqFZzgÀŠÆŠgxãiZzt   

:U"ƒZ�iZztZ[kåiZztz̧qÆ'Z'ƒ@ìX
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`Šzx             

gzÝ»ZYsÔz*ZzgS:]      

(Refraction,                          
Medium &                   

 Characteristics     
  of   Light ) 
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   (Refraction  of   Light )             ZY½gzÝ  (i)

ZgzÝZqzZWÐŠzu}zZW~ŠZ4ƒÂZkÅ‚ZzgzÑ;~p~ÃgzÝ»ZYs
ë�X (Reflaction of Light)

gzÝÆZYsÅzŸsnŠ~ˆ̂~Å̂ìX

ZqzZWÐŠzu}~ CO ŠzzZTVÃ]Z™äzZàRìZgzÝÅZqÃq AB ^~

Å§s$wYCì OE ÅOñ OD YCìÂZkÅ‚

z̧̀q:
Ã̀z̧që�X O`

Ãqz:
ÃÃqzë�X OE

ÀŠ:
6ÀŠìX O ~` ABRNON'

iZztz̧q:
iZztz̧qB@ìX CON ÃqzZµZzgÀŠÆŠgxyiZzt

iZztZYs:
�ÃqzZzgÀŠÆŠgxyáìiZztZYsB@ìX EON' iZzt
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}ò:
Š!]Ðt³Z~HŠì�

!5ÕäIMMƒZÐ (Denser Medium) ÐûzZW (Rarer Medium) 1XgzÝZ"zZW
j~ŠZ4ƒCìÂÀŠÅ§sÌYCìX

2XgzÝZûzZWÐ"zZW~ŠZ4ƒCìÂÀŠÐŠzg?ØYCìX

¸Z2ZYs
gzÝ»ZYsŠz̧Z2Æ�ƒ@ì��Šg`fs�

ÃqzZµÔÃqzZzg̀z̧q6ÀŠƒZq�~~�X (i)  

ZzgiZzt Sine Z¤gzÝÅÃqZqzZWÐŠzu}zZW~ŠZ4ƒg„ƒÂiZztz̧qÆ (ii)  

ë� (Reflactive Index) ~ZqxÚƒCìZkxÃZYsú Sine ZYsÆ
sine iZztz̧qÅ  

ZYsú n= '''''''''
sine iZztZYsÅ       

                                                         sine i                 

                                        n= '''''''''
                                                         sine r

B@ìX1C (Snell's law) t‘»‡ây
ñÑ*Z£gŸ{y»iŠ/

 ñÑ*Z£gŸ{yäLLZYsâgóóÅ¹g~ÅzŸs6lÆfg)Zkz‰Ü�ÛâðZeZË
MYZ−+Z£zZõe·Z¥|-Eg;äŠgcÄH�—g!Zk»H:ì�Wë[8©3©5é GGGGMMƒq7ƒZì
1Z(¥xƒ@ì�ƒqƒŠX

                                                  ñÑ*¦Z-[ZÒy™D�X   

LLZk»�Z[dZ�q]~ñÑ*Z£gŸ{yäŠc&MÒy™äÐ‡ÜìX;V�Vw
''''''''''''''''''''''''''

1.      Wolf, K. B. (1995)," þþGeometry and dynamics in refracting

systemsþþ", European Journal of Physics 16: 14–20. 
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Òy�Ûâðz{t¶�ËÈ#}~LzÃVÐZ¤gzÝBìÂ!CÙ½QäzZßV»‚tZtÃW@ìÔª
unZzg0ƒVZz6ZkÆ´z{Zzgx@{ÙX

ñÑ*Z£gŸäqYñeZvÐ�Ûâc:qY™r!Ò~ðhZ‚0ãeZw™ZqgzBZk~   

eZwŠzXZrVä¯gùMMzÅXZ[ñÑ*Z£gŸ{yäeZË™rÃ#¥™Dƒñ�Ûâc:W\9}
ƒ™Š¶'@~gzBÃW@ìc7ZrVä¼Ã,ÐŠN™²nH:ÃWg;ìX�ÛâcfgZZzgú?Ø
W�Xz{¼ú?ØWñZzg¹:Z[Š3ð7ŠêìX

ñÑ*Z£gŸäqY™rÃZ�ág{HZrVäðhZ‚0ã'@~eZwŠcXeZË™rä¹:Z[
ÃWäÎÔ�Ûâc:ZzgŠzŠxúYØXQgzBÃÐ¸TåXqY™räZzg0ãeZÑXgzBQúcV
åXˆ{eZË™rä¹:Z\kt�~²!Ð*zZ�ƒVZzgW\Zôm~ÐXHZYƒ@�²!Ã»
FÀZgŠz~ƒY@Q~Zôm~™Æ�áù™ŠêXóó1C

óóÐìXT Refraction of light èÃg{ÎZw»mŠgZÝgzÝÅZqS¤LLZYsâg   

ÅÂ±qgzfsìX
)Z³(LzÃVcgz×ŠZyzZáÈ#}Ð!CÙzZáWŠñV»‚tZYsâg„Æ:ZtÃW@  

ìXWŠòÆZz6~Zzg−{ÐWäzZàÃÑLzÃVÐ¦g™#}~WC�Â&×YC�Zzgƒ
   Ð¬ÃqZz6ZzgZz6~nƒYCìÔZzgWŠò»‚tZtÃW@ìªunZzg0ƒVZz6X

)[(ñÑ*Z£gŸ{yäeZËuMYZ−+Ã�Š/Š3cXZk»mÌZYsâgÐìX
6ÃWC B £x6ZqTìtT!CÙŠÚzZáÃ A n̂~0ãÐ½ZƒZ{ZìZk~     

Ð½zZàÃÑZ A ÐZz6Z_ƒðÔŠgZÝZ(ZYsâgÆ:„ÃW@ìX A ìÔªZL£x
ÐWCƒð¥xƒC�Zkn¬R6ñ�Š B 0ãZzgƒZÅR6WC�Â&×YC�ZzgZk§btÃÑ

TZL£xÐZz6ÃWCìX
0ãÐ½}ƒñ'@~eZË™rÃgzBZÏnÃWäÎXz,Z¤Ò~0ã7ƒ@        

ÂgzBÃ7W@X'@~0ãeZ%ÐZYsâg»¿ƒZZzggzBÃWäÎXZ%Ã,(JÂgzBQÃzV
~ZYsâgÆ:gzBQÃWäÎXñÑ*Z£gŸ{y     Ð¸TåpQ'@~0ãeZÑŠÂÃúV

äZYsâgÅ¹g~ÐeZË™rÃ�c�Îg`ƒqƒäIƒqƒ@ÃW@ì1C
'''''''''''''''''''''''''''

Ô`1m46 §]Zd|] 1X;Z−+·g~ÔñÑ*Ô
'~:gŸZsîZOòÔ`1m042 ZâxZ£gŸZzgD¢]Ô 2X†Zj³m~ÔeZËÔ

08
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eZËMYZ−+Æf™™Š{ÎZw6ñÑ*;Z−+·g~û{™Dƒñ�ÛâD�          

eZË™rÆZkÎZwÆ�Z[~�Hzzì�Wë[IƒqÆ¥xƒä4ìZzgZÏ      

§b¾z[ƒYäÆÌ̂¥xƒ@ìÔÅ̧5éEMMZd|]ät�Z[ŠcƒÇ�¦™rÅ™~:WcZzg
ZÐ:Én'zzZkÅtì�DZ‚ø~U"ƒ[ì�ó{ZŠz5YÆ$Ò3§ö

GG
6ãÏI^Yñ

ÏXZzgT‚6Yg„¶ZkÆnƒ™¦g}Ï'-V„ƒqz¾z[Æz‰ÜW�yÅ§sŠÚ~
ó{ÃŠz5YÃs™*7@ìÔZq¬Ý²»ûìZzgŠzuZZkÆÅ̂ƒZ»�/ÚZkÆ"ìXÑ̀x

è¹ÃÜ$Ò3§ö
GG

6V™I^YñÏZzgnƒ™¦g}ÏX1C

''''''''''''''''''

Ô`1m46 §]Zd|] 1X;Z−+·g~ÔñÑ*Ô
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(Medium and Light)        gzÝZzgz*  (ii)
gzÝÆ¦gäÆnz*

gzÝÆ¦gäÆnz*»ƒ*¢zg~ìZ[z*Šzn»ƒ@ì
1Xûz*
2X"z*

ûz*ÐgzÝ»¦g*Âì²"z*ÐgzÝW‚ãÐ¦g$Ëì��Ûº"
Z�x�ZzgW�y�Û¤VÐ6�pgzÝQÌëJBìZÏ§bWvZzgƒZÐÌ¦gYCìZzg
ZyqzV»‚tÌ7áìXñÑ*Z£gŸ{yZk!]Ã-Vf™�ÛâD�

LLug~ì�W�âV~egZø(7˜VÃð�Û̧ZK%ãgÇ>{~:ƒÔ5ÀÆ‚t      

ƒ@ÂWë[ÅgzÝëJYðBc�áhBÂZ+�ud~Ðf™{w{wÈHVâgÆ‚ñ
ÆZ0gÃWC�Ô5ÀÂ"F�Ô*gÆn‚t7ÉƒZÆn‚t7É¬Ý²ÅƒZ�ƒZñ!Ñ
ÐûFìZk»Ì‚t7zg:gzÝL:ƒCÉƒZ~DÙZgzVÑÅVfg}ZzgnnÆYâg½}
7}��pgŠÎÐÃWD�Zzg‰"pgŠÎÌÔ²Šð\ËÈky~gziyÐŠZ4ƒZy~

ËÆ‚t7Xóó1C
qgz!ÑcZ¤Zs~ñÑ*Z£gŸ{yäZq‡°{f™�Ûâc��Ìq"ƒÏgzÝZkÐ

¦gYñÏZzgZk»‚t7ƒÇZzg�qûƒÏgzÝZkÐ:¦gnÏZzgZk»‚tÌƒÇX
HW�y»z�ŠìZzgZk~ÐgzÝ¦g$Ëì

ñÑ*Z£gŸ{y»Zy ë�W�y»Ãðz�Š7ì² (Modern Science) #a]h{
Æ'@Š“ðW~ì�W�y»z�ŠìZzgz{"ŸìZzgZk~ÐgzÝÌ¦gYCìXW\ƒÐ¬
W�yÆz�Š6ŒÛWy0uÐŠ?Šïƒñ��

LL;V;V¸�¾V¿…ÃWCìÔ¸ªW�yìÔŒÛWyx¸C@ì         

Zv¬\ä�Ûâc       

2C ]øÊø×øÜûmøßû¿ö†öæû]]ôÖøo]ÖŠ$Ûø^ðôÊøçûÎøãöÜûÒønûÌøeøßønûßFø̀^æø‡øm$ß#ø̀^æøÚø^Öøø̀^ÚôàûÊö†öæûtõ!        

''''''''''''''''''''''''''
Ô`03Ôm396 ëóW~gçt 1XZ£gŸÔZâxÔ

2Xt:6
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H7ŠÙZLZz6W�yÃÔëäZÐù¯cZzgWgZ3HZzgZk~}”s7X        

Zzg�Ûâ@ì         

C æø‡øm$ß#ø̀^Öô×ß#¿ô†ômûàM        

ëäW�yÃŠÚzZßVÆnWgZ3HXóó2C         

ŒÛWy0uÐŠ?Š¶Æˆ-gà‚0ZâVÃ#¥™Æ��
LLZzgZ¤#a-*ãÅ—pg~Ð¸â6��ÃW@ì†7Ô™{ggìXZøgZ         

ÈqÝ�ZÚ(ZŸxK~‚t7g‚ÔZÐW�y¼c™{ggÔ345é XGJ]]h{»¬Zzhð�W�y¼ì
„7Ôt�ÃW@ì¡ñƒxz"|uó{ìÔÂZq!]ì1W�ãÂ[6ZZyÑ™W�yÐZïg
™**eXóó3C

qgz!ÑcZ¤Zs~W\���Z¤#a-g\W�yÆz�ŠÃ7â…ÂW�ãÂ1V»ÑN
ƒ*U"ƒ@ìqÑèZkÐ¬z{W�ãÂ1V6ZZyÑ`Z[Zïg¾!]»!gW�yÆz�ŠÃ:
â&4/õ EGJX™{gg„ââ!HZÚ(ZŸK~‚t7g‚Ô;V;Vz{"ŸìZknZk~ÐgzÝ¦gYC

ìX

HgzÝ"Z�xÐ¦g$ËìZzg—gZ™x~»Ÿ"
ñÑ*Z£gŸ{y�ÛâD��Zã(}(}Z�xÐgzÝ¦gYCìZzgZy»‚t7ƒ@ì

ÂZv¬\äZL\g}Ô~ÃÓxÑ:VÐ0uaZ�ÛâcZzgW\Ã{Øâg¯cXZÏzzÐW\»
‚tÌ7åXW\gBZiƒD�

LLW\~ÅâgZ+Å@GZk!]ÐÌƒCì�ZW\Îg`Zzge0ÅgzÝ~º
ÂW\»‚tªCÙ:ƒ@Yè‚tÂûq»ªCÙƒ@ì²W\ÃZväÓxKãÑ:VÐ0u�ÛâŠc

ìZzgW\Ã{Øâg¯ŠcìÔOçW\»‚t!ÇªCÙ7ƒ@åXóó4C
 qgz!Ñ‡°{ÐZ+ÑwñDƒññÑ*Z£gŸ{y—gZ™x~Æ‚tZŠkÆ!g}

~��
'''''''''''''''''''''''''''
1Xv:61

Ô`03Ôm396 ëóW~gçt 2XZ£gŸÔZâxÔ
496 - m396 3 3XZsÔ`0

Ô`03m986 ëóW~gçt 4XZ£gŸÔZâxÔ
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LLtƒÂJw™BÐ1·gÎwZv~Æ@ZŠkÅZ+®Ä¾ŠwÐÍZgZƒ�—g~Æ
n‚t:åXYäŠzÔŒVZyfgzVÅ!gOŸ»ÒßÐÔW�y~H¼Ð?ZÚ(ZŸx�Óxi}Ã
�ZzgZk»ZqfgZ‚•ZT~Wë[ì‚g}™{i}Ð&Î£{(ZìÔZÏ»‚tŠ3Š£Ô
Zk»‚t7@Âª#ÖJ»Šy»ìŠ9‚:ƒ@Xóó1C

(}(}Z�x�W�yZzgÎg`»‚t7ìZzg:„ËäW`JŠ¬ìZyÆ!g}
~?Ãù¢WŠ�Zy»‚t7XQ?—gZ™x~Æ‚tÆ:ƒä»ZïgYV™DƒqÑèZv
¬\äW\Ã{Øâg¯cìX

''''''''''' '''''''''''
Ô`03Ôm396 ëóW~gçt 1XZ£gŸÔZâxÔ
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 �~WsÐC»à (i i i )
 (Formation of Image by a Plane Miror)                           

Z�~WsÆ‚t9}ƒ™ZâYÃŠÙ�ÂWsÆ‚tÅZâYWsÆú¥xƒC
�XWsÐC»àŠgZÝËëgŸÐåzZàÃúV»Z[kÆˆ‚ps™Æøg~W\VJ
)ìŠg|ÃÑZLW¸iÆ£xÅOñŠzu~§sÐWCƒð¥xƒC�ëŸ»x@{ZÏ
‚~™D�T‚ÐÃÑøg~Wç~ŠZ4ƒg„ƒC�XñÑ*Z£gŸ{yZk‡°{Å
zŸs-V�ÛâD�

LL^©3ý IEGZ̀Zx»‡°{ì�ÃÑTy67™zZ:ƒC�zÅ<å XEZWs~ZKZzgZL:1
qzVÅßg]ÃWCì�ZkäZ^œî IyÃzZ:¶czZ3~ó{TTq67~ÃWðáyƒ@ì�z{
ßg'WN~�qÑèz{ZK(�ó{äÌ~Z7Š¬ìzÅ<å XEZWN~Š6Y+!N¥xƒC
ìZzg!NŠ6zÅ<å XEZÚWNÐÎŠzgƒZÏŠgŠzgŠ3ðŠîìZ¤pÎ¦Ã,ƒqÑèWs»šw8ðEM½
ì:z„ì��ó{TÚ„Ã,ð™ÆTkJBìXóó1C
^ÐzŸs

ñÑ*Z£gŸ{yÆqgz!Ñ‡°{ÅzŸs-VÅY$Ëì�

Zzg O ÐÃÑ�~WsÐFƒ™øg~W\V~ŠZ4ƒg„�Ÿ O ^~ZqëgŸ
'Z'�T IM Zzg OM ŠgZ»iZzt¯g;ìZ½Ï¯z^ÐÃ, 90 Ã5äzZÑâWsÅRÐ IC

ÐWg„�ZzgWsÐFƒC�WsÅR6 O ÐWg„�²z{ I Ð…Ø¸ìgzÝÅÃÑ
iZztz̧qiZztZ[kÆ'Z'ƒ@ìX

'''''''''''''''''''''''''''
Ô`3Ôm042 ëóW~gçt 1XZ£gŸÔZâxÔ
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‡°{ÅÂ±
ñÑ*Z£gŸ{yÆÒy™Š{qgz!Ñ‡°{ÅgzÐËsŸ��~Ws~“zZà    

ßg])C(ÅqgzfsS:]tY$Ë�X
1XÃÑZÌËËsŸ67,Â¢zgzZ:��X�Wsz){               

2XZ^œî IyÆzZ:Í6��qZkÆ‚tWCìZ,¥xƒCì�ËsŸÆ              

Z0gñ�ŠìqÑèz{qZK(ñ�ŠƒCìÜsó{äÌ~ZÐŠ¬ìX
ƒð¥xƒCìªŸ»¦Jzßg])C(» (Reverse) 3XWs~CUÐZy              

Ztzƒ@ì
4XWs~ßg])C(Å�#ÖŸÆ'Z'ƒCì             

5XÙWNÐÎŠzgƒCìZÏŠgŠzg¥xƒCìXZ¤pÎ¦ÆÃA6ƒXZ¤pWsÅ
�#Ö¹ÁƒX

6X“zZàßg])C(Wi~ƒCìZÐh+6c6Š}671YYX            

7XWN~qÆÃWä»:tì�ó{<™ZÚ„Ã,ð™ÆBìX

(Characteristics of Mirors)           W"VÅS:]
W"VÅFZlx���~WNÔ)�~WNÔ!©�ç GWNZzgö[WNz){CÙWsºm  

Zz™s»qïƒ@ìZq„ÙÅCZW"V~ZƒCìÃðWsCÃ(Z™ÆŠ3@ìÂÃð
gNÔÃðñN™ÆŠ3@ìÂÃð!gqÔÃð™sŠ3@ìÂÃðŠ®ÑÔÃðplúŠ3@ìÂÃðÈ&ZXZy
ÓxS:]»Z®gWsÅ‡/6ƒ@ìXñÑ*Z£gŸ{yW"VÅZyS:]»ZÖg-V�ÛâD�

LLZq!Š�á{ZdY{Ws{:~�{�ÛâìT~ÓxZZlxzZz™sÆWN·�Ô
W"V»Š/™äzZÑY}ì�Zy~Zq„Ù»@¾ŠgZîgzV6lƒ@ìÔ‰~ßg]
™sÃWCì‰~Š®àÔË~¦SË~ZyÔZq~(~Zq~gKÔ‰~¡‰~
ah~ÔË~p̈Ë~È&~ÔtZ%sZyÅ‡/»ƒ@ìzg:z{ßg]T»Zk~@ìpŠzZu
ìÔZy~�q�aZƒNlZyÐ2{ìÔZyÆZzÔÈ&}ÔŠ®áƒäÐZk~Ãð]g7
ƒ@X1C
'''''''''''''''''''''''''''

Ô`41m246 ëóW~gçt 1XZ£gŸÔZâxÔ
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Î̀x

gzÝÆZWZ]
(Effects

of                  
Light)         
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ËsZâYZzgg8~gzÝ»¿ÔâCÙ+ƒ43š5é EGG]Åî] (i)
(Action of Light in Ice and Colour)          

ËsZâY~®YVaZƒCìX

gzÝÐaZƒäzZáZWZ]6ÌñÑ*Z£gŸ{y»°Ãgn¸XW\äñCÔjÔ�gÔŠgc      

ÆÄvÔ%[Ws~Šgi7äZzgZzkÆ!g}ïÅì�ZyZâY~C~YVƒCìZy~
gzÝ»Ãy‚‡âyZEwƒ@ìW\ZâY~C~ÆªCÙƒäÆ!g}~Zq‡°{Òy™D�

LLƒZ�MÐ!h42.ç GEGƒg„ìZŸËsÆZ0gŠZ4ƒCìTkÆËsZzgZkÆÖZg      

ƒäÐz;VZqÑgzÝaZƒCìTÐé~ÃWCìóó1C
‡°{ÅzŸs

Z+ƒZT~gzÝñ�ŠƒZz{ËËsZzgÖZgŸ~ŠZ4ƒCìÂz;VZqÑÏgzÝaZ       

ƒCìTÅzzÐËsZzgÖZgŸCÃW@ìX

ñCÔjÔ�gÔŠgcÆÄvÅVw
ñCcjc�gÃp[ùÂZbZY!gqƒYäÐMYTyÆâÎŠZ4ƒÏZzgŠ¢ïGOGL`Æ

!̄Ty!gq!gqZbZYZzgTy~CÙŠzÆÖ~ZbZñM»ZqÐi:ƒÇZzgZqg8�Šð\Ð~Zzg
TyÆZ-g8ÐT°ìCkƒÇtz{é~z'Z¹ì�Ty~ÃWCì-V„ŠgcÆÄvÉ%[

ÆÌqÑèz{Gé7ZkÅé~Â%nìX2C

Ws~Šgi7äZzgZzkÅVw
Ws~Z¤Šgi7Yñz;Vé~¥xƒÏ�Z[@È{ƒZ¾~ŠZ4ƒð¸zz̈4ð XQðZzk

ÆéÃWäÅì�ËsìZzgZbZY!gqZzgÖZgƒZŠZ4X3C
   ''''''''''''''''''''''''''

Ô`3m932 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
3XZ$}é GEMMÔm042
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( Retro Reflection )               's~gzÝ»Z[k
âCÙƒ43š5é EGG]-Š0GZ�LâËä0ãÆCƒä»Š“ðW~™ÆZk6PŠÑbŠØT~    

ZyÅZqŠ?t¶�0ãW™CƒY@ì6�'sCƒCìXâCÙƒ43š5é EGG]Z£gŸ{yäñÑ*
ñßsÆÃt»gŠ™Dƒñ�Ûâc�0ãW™C7ƒ@É's~C~aZƒäÅÃðZzgzzì
XZkÆ!g}~W\äqgzfsï7ÅX

LLZ['sÆt!gq!gqµZbZ�Ës�ÃÅÃúVÃZrVäzZ:Šc�ÃúV        

Å™3Ty6èZzgŠð\ÅÏqªaZÅ�0ãcWN6Wë[ATk»@Š-Zg6÷C'ZtÃ
W@ìóó1C

'sÆCƒäÅzztì�'sÆZbZCZzgµƒD�ÃÅÃÑZZy67C
�ÂtÃúVÃ¶Šï�X�ÃÑZŠzu}ZbZY67C�Â®aZƒCìt!ÇZ,„ì
�0ãcW&4/õ GJE6Îg`-ìXz{ßv�ë��'sCƒCìX

LL~HƒVtZqgZ3ìÔZzgZ¤²™r»gZ3Z(g™,MVä¹�thìZzg¦            

™räÌZkÅ@GÅz{t�'s~C~:ƒä»ZïgìZzgZkÆ‚B'×hţw�ƒZÅgzÝ
ËsZbZY~C~aZ™ä»Zq:ìZ¤pŒVÃðZ('×Z`7TÆˆg8aZƒ@ƒZy
ŠzâVä¹�t!]ÛYÆ̧wÐê7ìXóó2C

Š*âCÙ+ƒ43š5é EGG]»g8Æ!g}~ÃtZzgZk»gœ
‰âCÙ+ƒ43š5é EGG]»ìwì�gzÝÆ»ƒä6ZâYÅgöiZbƒYCìZzgŠz!g{gzÝÆ

Wä6¬zZÑg8zZ:7W@É*g8aZƒ@ìXñÑ*Z£gŸ{yZ,ßÍV»gŠ�ÛâDƒñ��
LL)~HƒV�ÛYÐ%ZŠŠâY~Ð‰ç̧s�6�¬¦g[ìXÅcz~Z0#

ZzgZ034-ê XGIäÅìÔ6�îZÙZÑâZgZzgÑbŠh~ì(tcz~ÛYÆZķw~ìT~ÛYä
ÓxgùVÆaZƒä~gzÝÃÑoŒÛZgŠcì}Z¤gZ]ÃZ0ƒ}~#}ÐlZrÃïw1YñÂ

#}~ñ�ŠÓxg8ŠZgqzV»g8»ƒY¨ZzgZŠz!g{lZrÃ#}~ŠZ4HYñÂ#}Å
q,¬gùVÅëég8ŠZgƒVÏÔtZkn�ZyÆ4ŠqnzxƒäÆË̂q»Z¬Š{õwì
)Å<å XEZªg8Šz!g{úŠ7™}ÇÉZkÅé*g8aZƒÇ(ZzgGt!]ËsZbZY~ƒZÆYÐ

'''''''''''''''''''''''''''
Ô`3m042 ëóW~gçt 1XZ£gŸÔZâxÔ

X 2XZ$}é GEMM
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Ë'×Z`Æ%éaZƒäÐÌicŠ{êìXóó1C
ñÑ*Z£gŸ{y���îZÙZÑâZgZzgÑbŠh~èÃg‡°{�gzÝÆ»ƒä6ZâYÅgö

»ƒYCìZzggzÝÆŠz!g{Wä6göŠz!g{zZ:7WCÉŠz!g{aZƒCìøg}ÛY�Z0#
»ìZzgţwZk‡°{�ËsZbZY~ƒZÆY (Scientists) ZzgZ034-ê XGI»7ìÉŠ*ç̧sÛY

ÐË'×Z`Æ%C~aZƒCìÐÌicŠ{=ÐêìX

'''''''''''''''''''''''''''
Ô`3m142 ëóW~gçt 1XZ£gŸÔZâxÔ
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(Mirages) uZ[ (ii)

A uniform medium is a medium whose optical density is

everywhere the same within the medium. A uniform medium is the same

everywhere from its top boundary to its bottom boundary and from its

left boundary to its right boundary. But not every medium is a uniform

medium, and the fact that air can sometimes form a non-uniform

medium leads to an interesting refraction phenomenon - the formation

of mirages.1C
z{z*TÆÓx”V~Zz6Ðá™nJZzgŠZNÐ³!NJÑÄ7V:ƒÔ

gzÝ‰Zz‡])ûZgz*Ð”ZCìÂZqŠNZY°z̧·¯Cì�uZ[B@ìX
A mirage is an optical phenomenon that creates the illusion of

water and results from the refraction of light through a non-uniform

medium. Mirages are most commonly observed on sunny days when

driving down a roadway.2C  
uZ[Zqy~z̧·ì�0ã»Šð�Šêì�)ûZgz*~gzÝÆZYsÅzzÐaZ     

ƒ@ìuZ[»¬xîgZkz‰ÜŠð\zZáŠyx@{ƒ@ìZWŠòvu6egZÇ8™DƒñnWg;
ƒX½"5é GEMMÎ�ÛÑ8ÆÃ,6»gÆ‚tx@{ƒ@ìXZ,¥xƒ@ì�0ãìpŒÛdî60ã»
*xz¶yÌ7ƒ@X

ñÑ*Z£gŸ{yuZ[Æ!g}~ZKï5191âY~Òy™Dƒñ�ÛâD�  

LLi}Øg~™ð\Å”]~™zgÐuZ[ÃWä»Ì¸!̄ìp[-R™@0ã   

Š3ðŠêì�Qki}~ZbZñr©5Ïî GGË†™zgJ�ƒD�ó{ÅÃÑQy67™zZ:ƒNóó3C
''''''''''''''''''''''''''

1.   The Physics Classroom,"Mirages",from:http://www.physicsclass

room.com/class/refrn/u14l4c.cfm.Acessed on May 5,2012.

2.Ibid

Ô`3m042 ëóW~gçt 3XZ£gŸÔZâxÔ
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W\uZ[aZƒäÅzzÒy™Dƒñ�ÛâD�  

LLÃq»‡°{ì�zZ3~°iCì�WN6Wë[AŠ-Zg6Qk»@ÍÍ™@ÃW@ìóó1C
W\:Üs¹g&41¹Ðö GHGuZ[ÃÒy™D�É�$¹Ðö GÌÒy™D�  

LLÃúVÆiZzbŒVgL¸�QyÅ‚”îs��uZ[Šzg„Ð
!-B5ÿ
GE
Gƒ@ìZzgzF  

QÏŠgì�*øÆŠxÐWçJìZzggLzF6‚”ÎicŠ{™zgY™�ÏiZztpgŠF¶ÇXóó2C

''''''''''''''''''''''''''
Ô`3m042 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
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(Atomic Programme)             Zb6z¤Zx (iii)

(Ð0XV�ä~"g;ìZzgZZŠzZg~ Atom) qö³û̂Ÿømøjørø#̂p ²�ŠgZiÐZ̈y
®+z‚³âCÙ+ÆZÃc]‚tWDgT�XZqz‰ÜåZ1¾ÃgZ!ZzgZ#èEEL#Ð³5úŠ

(»Zïg™D¸Xz{ZVÆz�Š»Zïg™Šï¸Xz{âŠ{Å°p Atom) qö³û̂Ÿømøjørø#̂p �zg~J#a
-V™D¸X

LLÉ\)âŠ{(z{Ùì�°$©pî EE:µì:ûÔ:zZuì:MÉµÆ‚BµÔû
Æ‚BûÔzZuÆ‚BzZuZzgMÆ‚BMìXóó1C

qgz!Ñ°pÐtÒyHŠ�âŠ{ZbZ6Œ7ìÉz{Z+Ùì�µÆ‚Bµ
ƒCìZzgûÆ‚BûƒCìXZzgâŠ{:Mƒ@ì:¾ÉCÙz{Ù�¾ƒZkÆ‚B¾ZzgCÙ
Ù�MƒZkÆ‚BMƒ@ìX

Šzu~§s]h#aä:ÜsZVÃU"HÉZkÅ�6&Ñõ GNƒñ��ZV~
E®Ò54øGJÔERZyÔ6zRZyÔ0iñZyz){É]hî]Æ_.ZqÎÐiZZb×]6ŒìXZðî

¹g~~qgzfsâCÙ+ƒ43š5é EGG]�gƒñX

            Famous First in Atomic Theory

             First Period
          / Democritus                                                 400B.C.           

             /  Lucritus                                                           200 B.C.    

              Second Period       

             /  Jan Dalton                         England            (1766-1844)

             /  Imam Ahmad Raza            India               (1856-1921)

          /  J.J.Thomson                    England           (1856-1940)

             /  Rutherford              New Zealand   (1871-1937)      

'''''''''''''''''''''''' ''
ÔÑƒg:„̂Z=ZgkÔ0002YÔm02 â‚]mè]ÖvÓÛè 1X†ZygÔqƒÔ
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            /  Neil's Bohr                         Danish             (1885-1962)  

  Third   Period           
             /  Henry Bechural                 French          (1885-1909)

             /  Enrico Fermi                      Italy             (1901-1954)

             /  Albert Einstein                  German          (1879-1955)

             /  Marrie Currie                   French        (1867-1934)

             /  Perie Curie                      French           (1859-1906)

             /  Ottohan & Strassmann                             (1939)1C
qgz!ÑâCÙ+ƒ43š5é EGG]~ñÑ*Z£gŸ{yz{¬�yâCÙƒ43š5é EGG]�MVäŠ*#aÆ           

»z�Š7T6z{ŠÑby²Ì‡ìòƒñ»̧z{gŠHTÅnW\Ð¬} qö³³û̂Ÿømøjørø³#̂p Ãt
Ãt qö³³û̂Ÿømøjørø³#̂p 7QZzg‚B‚BZy�yÜ»ÌgŠH�i!y‡wÐÂ7pi!yqwÐ

                                            Gƒñņ̃Ñ*Z£gŸ{yZk|»ZÖg-V�ÛâD�
(Æûy6¢´HY@ì#aZkÆZ8w6®®™ŠÑb‚� qö³³û̂Ÿømøjø³rø³#̂p LLZk)

{]'Z�y²‡ì™D�['.hë G~ÒyyÏÐicŠ{ZzgHìT~—zFŠŠÃZ¹(„7
gSZzgÜZyŠÑbÐ�Z[7ŠïZLj]ÐZy»Ñ�Z[ƒ*CD�ÔÂÍc�Û¢ZkÆ

ëzZã™Š,Ð�ZkÆgŠ~#aÅÓxSZzgyÏ';30Šg eô³vøÛû‚ôåôiøÃø^ÖoF ûy6Z·tK�Ô1
ƒZ�óó2C

]øÖû³Óø³×ô³Ûøèö]Öû³Ûö³×ûồ³Ûø³³äÊô³o]Öû³vô³ÓûÛøèô]ÖûÛövûÓøÛøèôÖôçøâ³ø̂ðô ñÑ*Z£gŸ{yäZqxZ�yg‚!LL

óó–T~W\ä#aŠ`ÆFÃc]»gŠHXZy~ÐZqÃtbÑ#-?ç GGEEòÌ è Êø³×ûŠø³Ëøèô]Öû³Ûø�ûòøÛøè

ìX
ÆgœÃegñZ�~ÒyHX (Atom) qöû̂Ÿømøjørø#̂p ñÑ*Z£gŸ{yä

ÃU"™ä~‚]ï] qö³û̂Ÿømøjørø#̂p Ã!ë™äZzgÃt qö³û̂Ÿømøjørø#̂p 1X…ÆÃtZ8w
~ÒyG��W\»ÝìX
''''''''''''''''''''''''''

1.Malik,Dr,"Scientific Work of Imam Ahmad Raza",p-124

Ô`72m63 ëóW~gçt 2XZ£gŸÔZâxÔ
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2XZâY~ZbZYU"�X    

(z�ŠÆZïg6ƒäzZáZû2]Å Atom) qö³û̂Ÿømøjø³rø#̂p 3XŠ*#aÅÃ~ñ�Š
-FŠhÅX

ñÑ*Z£gŸ{yÓx2]»�Z[Š¶Æˆ-V�ÛâD�
LLtìz{T6i}u6ZVg¿¶�b»XZ(!ëÔZkÆûy6Zã';y‡éÔh{¬\

ÁŠ�z{{uÌ'Z�‡…œî7ÉpŠ2‹!©‹ð G·�Xt92„d-?õ IEXÂ1V~øg~ÃÐ¦g}Zzg
Zy~Ì¹ŒZ4�XZqZqÃFF™ÆŠ3cìT»Z�ág{CÙ(¦gZZzgZy6hZv¬\gŠz{ƒñ

Xóó1C æøÖô×#äô]ÖûvøÛû‚ö ™YìX âøfø^ð÷Úøßû%öçû…÷] �Z¤DÙZg2]ZzgƒVÂCÙ¤̈D�øg}§jÃ™ŠìZyÃ
4XŸøg~gZñì
Wy6ïå™äÆẐLg[³zVÆ—g¬b~7™D�
ZZæø]Öû³Ãô³×û³Üöeô³^Öû³vøÐ(Âôßû‚ø…ôeôùßø^æøâûçøeôÓöØ(�øoûðõÂø×ônûÜõæøÂø×Fo‰øn(‚ôÞø^ÚövøÛ$‚õæø!Öôäôæø‘øvûfôäô]Ö’$×Fçéö

æø]Öj$Šû×ônûÜô!Úônûà!æø]ÖûvøÛû‚öÖô×#äô…øh(]ÖûÃF×øÛônûàø!
Zzgh»Døg}g[Æ0kìZzgz{CÙqÃY+zZÑìZzgøg}W‡ÔW\ÅWwZzgZô[6

ŠgzŠzsxƒÔW}ÔZzgƒ°=ZvÆa��6zgŠÇgìÓx˜âV»Xóó2C
Z[ZVÆ!g}~W\ÅPî]7ÅYC�

ñÑ*Z£gŸ{y»ZbÃt
(Æ!g}~�ÛâD� Atom) qöû̂Ÿømøjørø#̂p ñÑ*Z£gŸ{y

ìô¡øÊ÷̂Öô¿ø^âô†õ pŠzbzV»Z£wõwì ìô¡øÊ÷̂Öô×ûvöÓøÛø^ðô !ë7 qöû̂Ÿømøjørø#̂p LLøg}4Šq
ª]Z �øoûð�öæûáø�øoûð XªCÙì�Z£w)DZ4ìÂz{-4eCÙZq~ Úø^ÂøàûqøÛûö̀ç…ô]ÖûÛöjøÓø×(Ûônûàø

�ø³oû Z§ZsƒVŠzâVZqZq§sÐ!ë�ZzgŠzu~§sÐ]Zg�zg:DZ4ƒYñÇZzgbY~
õwÂz{ZKÑfZ]ÐW!Z£w…ÅÓx'Z�y²ZzgZÒŠvŠÑbZkZ£w„Ã!ë™C �öæûáø�øoû

�z{pŠøg}4ŠqÑ5±pZ£wzbzÐ!ëìZy«Þ]ÅHq~Xóó1C
''''''''''''''''''''''''''

Ô`72m175 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMÔ`72m575
1XZ$}é GEMMÔ`72m635
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aøfø^ð÷Úøßû%öçû…øå ZVÆz�Š6Š?
Z[¬Š]-VYg~ì�.e!gqq�ËZ¹‡.ÞZwg:ƒZ{]ÜƒCìZ¤Z£w

:ƒz{ù·%ðƒ@ìXÃÅ~ÆgziyÐŠð\WñÂZk~ZqÀŠlzÝgziyÅŠgrCk
ƒ@ìXt.e!gq!gqZbZYº‘»ù·ìXÃGY]g{ë�X1C

GY]g{6ñÑ*Z£gŸ{yÅï
6Zn{z*µÔZy~ÃðbgzeÆ‡.Þ7Z¤ËƒCÙ¦Ã:Wñ~ZyfgzVÃ7H�

ZkÀŠ~]ZZhDÃWD�ÉZyZbZYÃXÐz{ÀŠ¯ìZzg�ZqG!̂ÆÎZËbÃ7Š3@
ZyÅ®ÄZkŠgzì�ZkÀŠ~;BgÄ™̄È™z;B~¼:WñÇ1Ò‹Z½q"ZNZyÐZq

ŸrÔîsÔ²!~ÀŠCkƒ@ìX2C

ZbÃt6Šzu~Š?Š{yzgg
Š{yzggÅÌ¸qªìz{ZbZYƒZ×Æ‚BZbZYZgÄcâ×Z,„ºtz!gqz&-.çGEq

��ËZqÃ:WñZzgZ½qÐtŸŠ{ãzgg~ÃW@ì$›40î EGE¸qªº‡:Z½q�ZCÙ�ÛŠ{Ð
Æù·»*xƒX~ÃðŠzbµ7ZzgZy»̧tÃ øŸmøjø³rø#̂p ZˆkŸÅƒ$ËìŸZ7ºtZbZY

~zu]Ÿ»âú7X3C

ZbÃt6Š~Š?Ü»z�Š
�ZAVÅŠ-Zg�CÙZ•Šzu~Ð]Z¥xƒCìZzgQŠ-ZgZqì"V»ÃZhcª�CÙ®

]ZìZzgù·ZqÔZÒZ�x~)xCkƒD�Zzgzu‹Ÿ~'7ƒDÔ)x»�Ûzvg}
4ŠqZ_x)pÐ„g‚ìÂ¢zgZkuûÃãÇ�)xzZµ~ƒVZzgf~:WNXZ¤vZÃð
Šzbµ7Â��ÛzZyÆÖ~ìZk~ƒZz){ÃðŸìc7ÔZ¤7ÂÜìZzgZ¤ìÂZkŸÆ
ZbZY~¯xƒÇZzg!ÑyÜâ'7}ÇX

Z̧w:;V¢zgÜìÔZzgëU"™`�z{õw7X4C
'''''''''''''''''''''''''''

Ô`72m735 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
3XZ$}é GEMMX
4XZ$}é GEMMX
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Š?Å=ô
¬Š]-VYg„ì�Z̀¹Ág{Yñ�ZqÐi~:WñÂÙYµzuZã¥xƒCì

z{zZµ~Zk»Z£w7Éfœu~ßg¾w¾g/»Z½qZk»!̄ƒ@ì�ZyÆÜƒV~Ì
z+„ßg]æguƒCìZzgRzZuµªYCìÔÀ}~ig~ÆYw¹ŒÛdŒÛdƒVÔ
4ŠqÐŠ¶ÂCÙYwŠzu}Ð]ZZzgÖ~ÜÔ1ŠzgÐ‚gZÀZft¥xƒ@ìXecÂtå�
1zˆTÚÐYßVÆÜgLƒD‰TÏÚÐYwÌgLƒDYDÔŒÛdÐ
(}YwZzgZy~(ZÜCkƒ@ìêÐgLYwZzgZy~gNÜCkƒ@1t7ƒ@ÉÜ

nzxƒY@ìZzgZkÅ(Ì:„ig~Åßg]Ckƒ™‚g~Rig~Ðft"�Ûz¥xƒCìÔe
�‰Z�xŠzâVqpVÆƒVX~)xÃWNz{ZkÀ}ÃŒÛdÐŠÚÅqªZzgX~
!ÇÃ:WNŠzgÐŠÚÅ�ÜÆûäRÃZbZÐft™Šc�ŸµzuZãš)xÃWcX1C

ZVÆz�Š6èoñƒ)Š?
y�Å"5é ELEè¹ñƒ)6ìXŒVZÃðŠzbµ7¢zgCÙŠzb~ZqâñƒxÃÝƒÇ

TÆŠz`§s6tŠzb�èoñƒ)ZquJÄ„gDƒVZyÅ�zøƒÏc
ÔtÌ��ZyÅ�)pÐ„ìZk¼k6tŸZ¤p°$©pî EEµ7ZbZñº‘�Â Úö³rø³^‡ø]éööÖô×ûËø¡ø‰øËøä

ZbZñzZ¢š0î GGÅ§sZkÅ¹‡pÐ„ƒÏ1z{Z£wñƒxT»*xŸ(ìZ_xzb~ZkÅ�
)pÐ„Ñ$©§ö

GGE
ƒÏZ¤vŸ(Ÿ8„ÅÂlZgìZZkÅ�*pÐ„ÂZkÅÌ�tZÏÐ!2.çGEEq

ì2C

Z£wÅZlx
Z£w&n6ìX

ÇÔ-ÔzbÔ
ZZlx»F“Zkîg6ƒXZÍwZy~Z¹ËŸÃ:ƒÇZzgU¬�CÙŸÃìZzgUãÐZ¤t

%ZŠß�Z¤pf~)xƒV1ŸzZu�YñÂtÌCÙŸÃìZzgZÏ6ÓxZ©ÄÑÜz“¨Ò0î GGÅ¯ìZzg
Z¤t%ZŠß�fZk~Z¹¸t»ZŠgZu:™}ÂtZy~Üs‰Z�x~ƒÇ�ZEƒVT§b

'''''''''''''''''''''''''''
835 - Ô`72m735 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
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WNZzgßì»®0×HƒZX1C
Z£w~ñÑ*Z£gŸ{y»Š“ðW~

øgZŠ“ðW~7�ƒZ�xc#V{m»F“Zk§bìÉtë��e�‰»F“
Zk§bƒÔZkÐ&ÃZ}ƒñX

Ð7ƒY!ëƒZX Ÿøiøjørø#̂p )Z³(#a»ZŠ¬�Ÿ»F“ZbZñ
)[(Zy»ç�CÙŸ‘\zßg]Ð%“ì!ëƒZX
)`(z{ŠÑb�Z8wF“6Ññ¸"»gzŸù‰X2C

ZV»z�ŠŒÛWy0uÐ
bU"ìc7#aZzgÜ»gŠ™DƒññÑ*Z£gŸ{y��
LLëZkƒÐZ²Zn™ÆZsò̈[!h4©-*î

GGGÆaG/¬\pŠŒÛWÈxÐb»o]Š,
Zv¬\�Ûâ@ìX

C æøÚø$̂ùÎûßFãöÜûÒöØ$ÚöÛøø̂ùÑõO
)ZzgZ77g~6.ãÐ6Zn{™ŠcX](
'×&0g{0g{™*XëäZyÅÃð',çGE&!¹:g¿ƒ!w™Š,X4C

ÃZ{
',çGE&e%ZŠª˜V Ÿøqø³†øÝø „CÙì�ŒV',çGE&ñ�Š%ZŠ7ƒ$ËX�̂qÝ*eX

J‹t»Zkyåƒ!w™ŠcÂ¢zgt‹tZyZbZY6(ƒZXÆWÐ‹te7zg:À'×t:ƒ@
ÔÂZk¼k6qÝtƒZ� ]qˆ]ñ1Ÿirˆp �ZÌ‰',çGE¢!¹‰Zzgz{ZbZYX»‹t*eƒ71

ŠzgŠzg Ÿi³³³³³r³³³³³ˆp ZyÆZ�xÆÓxZ£Ñ]8k0îGCÙ{ZzgCÙCÙ{Æ{!ë�Ûâ™ZyÆZbZñ
1ŠØ�Z[ËbÃŠzu}ÐZ£w-Ì:g;XZ¤v%ZŠ�üì:zbª{g`~æ0g}
ƒM¸ƒ™ŠØZ¤pCÙ0g{zë~)pÐ„�ÐËƒYìÂZbZñÑ‹~Ñix:Wñ�z{z6)é XS

'''''''''' '''''''''''''''''
Ô`72m835 ëóW~gçt 1XZ£gŸÔZâxÔ
935 - ç2XZ$}é GEMMÔ`72m835

3Xò:91
Ô`72m935 ëóW~gçt 4XZ£gŸÔZâxÔ{y:
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Ì‡.ÞZlx7X1C

zŸs
ÚZ¸eûÃVYñÏZ̈yËWáÐÌZk»‹t7™YÉz{ZÐCk„:

»Óm!¹ �øoû�öæûáø�øoûðõ ƒÏ‹tÂŠzuZŠgzìpñ\³zV»D�ZzgŠg])pÐ„ZJ”V~
ì‡ñ\¬\³zVZyÆ]Z�Ûâä6‡ŠgìÂz{�',çGE&�ÛâñZk~À¦tz�(ƒÇ˜VzZª

X2C Ÿmøjørø#̂p ~ÙYŠzy[õIM!¹:gìZzgz{71b

ñÑ*Z£gŸ{y»ÃtZV
ëägz×™Šc�bÑ#-?ç GGE

D
~eÉzZµZzgZkÐŸÅFIÌeÔZ¤‰Z�xZk§b

%“ƒñ�¼÷zg71tç7�Zk§bÆZ�x~Ók*e�ñZZ£wŠzbìZzgŸ-
T§bëäU"H-4Ók-â'ÂìX

Zzi:8øLy~¾g[”VÃZ£w'§ŠìX-4Z¤py¾g[ñVÃ§káy™}
1Ók~̧‹Ñ!pî»ZŠgZuZkt6YðúwƒX

U3:Z®~ZqZi~ÇÔŠzu~~ßÔŠ~~eLƒCìÔt�ÛtÓkÇ„C@ì
�Z¤Z®~ÆZbZY»ZiÆZbZYÐ]ZgxzZZ:ƒÂ]ZðÅ¶�t�Ût7Ñ$ËìX3C

HÓx»Ñ]ÅZ»ðZVìX
ëäZbZñ#-?ç

GGEE~Å§s‰Z�xÅ¹ŒÛWy™*ÐZ.Š{Å¶‰Z�x»µšZ$©}é EEw
ƒ*ÌÂ[³mÐZ.Š{™,X

³]z°wzZáZvä�Ûâc
C ]øÊø×øÜûmøßû¿ö†öæû]]ôÖøo]ÖŠ$Ûø^ðôÊøçûÎøãöÜûÒønûÌøeøßønûßFø̀^æø‡øm$ß#ø̀^æøÚø^Öøø̀^ÚôàûÊö†öæûtõ!P

HZLZz6W�yÃ7ŠÙëäZÐù¯cZzgWgZ3�ÛâcZzgZk~Z¹g97X
Ð%“ƒ@šµZk~"Ñgg9ƒD�ÃðbŠzu}Ð:ïY Ÿmøjø³rø#̂p W�yZ¤bZñ

'''''''''''''''''''''''''''
Ô`72m935 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`72m045
3XZ$}é GEMMÔ72m155
4Xt:6
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ÂU"ƒZ�W�yŸµìX1C

ZVÆ0ZŠ*Ãc]»!ë».Þ
6(ƒÏÔT§bëäñ� ]øqû³ø̂]ñ³1Ÿøiøjø³rø#̂p Z�xÅ¹Z¤@7åLOZkyÅYñÏ¢zg

Šzx~W!îGG™`ÐZ^oHÔZzgZ[pWetƒVÐ�ëäZyÆŸÆZbZñ|ÃZÚgm{gm{™Šc
�WÐ‹te7Â9‰Z�x~Zk;è<Ø/gÜìZzg‰~z̧ƒè<Ø·0†ZÆ*
à*ãtZkZ~øg~gZñìZzgDh³°!ÔÃŒVÐªCÙƒZ�è<ØK�g{~ƒÐ!ë
è<ØÂxìX

Q.e7az!ëÝxMÔQæ[ZÑZ:ÔQè<Ø/gÜÅ=ÔQè<Øà*ã
~=6bxÔZzg9tì�G/¬\ëäZ(gHXëZ¤pZkgZñ~ºŠ�1Z:vWc‹™z̀
ŠÑb̧ø̀g}‚B�ZkÝ6�ŸµƒZzg�pÐ„X2C
5úŠ�zg~»ÜôgŠ

'¬$Z>ØZkŠgì:t�Zy»NÌeT§b=;V;Vz„$Z>Ø‡¬™Cì�
Z¤†ÆDÙZg•}KYNZzgz{•}Z7ZzŸq6Q5ŠñYNŠz!g{¸™{0YñÇXZk¬
$Z>ØÐvg}4ŠqtÑix7W@�†Æ•}ƒÃ�ytìQz{•}ïÃ�ZbxìX3C

Z[{t™rÃec�ZbZñŠ'.«ç GGZƒ4k0î GG6ZZyÑN�Z7J¹ƒ™QFI07}
ÏÔtìZy»$¨Òiý GEÔtìZy»$hå GIOtz$}Òý GX;VŒVZqµgìÇ�Z‰ñgÆŸñ]6

ï7MÂZy»Z¬Š{¾ ]øqû³ø̂]ñ³1Ÿøiøjørø#̂p �ÛâŠØ‰6�W"ìGGL™`Ð¦gZZzg ]øqû³ø̂]ñ³1Ÿøiøjørø#̂p
§bƒÇX4C

Z̧w:Šg‹ZÅ;0î XG}¬b7e�ñ\d-B0î EEz¬\äZbZY~̧‹%g¿ƒXgz¯ª#ÖTy6z
'‚cYñÇÔ6�ug9»Zg�áŠìZk!glÐZy~!×ƒZzg!6ÏZyÃZ�x‡.ÞZ£w™Š}
ẐâZ`ZyÐz„ŸµzuZãqÝƒ�¢Z]ÆYÐŸW[ZzgẐ£wZklZgÅ§sgŠ
'''''''''''''''''''''''''''

Ô`72m275 ëóW~gçt 1XZ£gŸÔZâxÔ{y:
2XZ$}é GEMMX
3XZ$}é GEMMÔ`72m375
4XZ$}é GEMMÔ`72m475
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)6øg}g[äe;X(1C ]øæûÒÛø̂�ø̂ðø…øeß^ �ÛâŠcYñT6Š*~å

Z¤ZV»z�ŠìÂHZkÃŠ¬YYìX
ñÑ*Z£gŸ{y�ÛâD��Z¤Zv¬\eìÂZVÃ¢zgŠ¬YYì
LLg[³zVÃ¶UgìZkÆZgZŠ}ÆÎZ¬Ý~ÃðÚñW7gzeÚ:Z½qÑZ_

¬ŠtÐzZZ:ZyÆZØYÐõwÔz{eìÂƒÑ…¦ƒVZzgŠyÃ‚t»NhÃ:WñZzgeìÂš
ÑogzeƒYñ�h{¬\gz¯ª#ÖZk»ŠhZg�ªzòzßyzz̧qçYzõfZ]z¤çGQ[zˆz
)Äz);]ÑZ$ûJL¬ŠtÐ0uz2{ìXóó2C
W�yÃŠ¬YYìc7Ô‚tÐZ+Ñw

�áG» ! LL�áhz{Šz„‚tÅ|ÐMÇ{7�XZ}*izÚ~Aƒñ#¥
¥xì‚tHÚì?Îg`¿ÎÔCÙ(âgÅeŠgwŠ~ÔŠgxãZ�xg»z^¶ZzggzÝÆMÐ6Š{\
ŠcÔ6ŠÏâgÐ{gƒ̂ÔƒZñá‰äÐ£z̈”]‡/gzÝÐ»°z1ZzgZkøzxÃÌgzÝ»

¼z«HX
ZkŠzu~gzÝÃñë�Zzgp[ªCÙ�t!š-ö

D"6Š{Zzg6Š{šIÓfZzgIÓfÑÄÆÎZ
Z¤tZ:tŠg„ƒÂi}»gz×ƒ*õwƒYñÔZkn�Îg`Zzgi}Æ ! *eìX;ñicŠC

ŠgxyŸM�yqbìÉvg}Š“ðW~Ð„vg}æ¦ÅÕÑixMCì�ZM�y6ŸŠgxy
ìÂƒZ�Uâ~Šgz~gz×ìÔùe�gz×ƒÔÅ<å XEZgzñi}ÐM�y6ŸŠgxyìÂƒZ�Uâ~
Šgz~gz×ìÔùe�gz×ƒÔÅ<å XEZgzñi}ÐM�yJËŸ»‚t:ƒ

)Zzg‚cb×ñ‰çÅÕìX]( ø ]ÖŠ$^Öføèö]Öûröû̂ñôn$èöiøßø^Îøø̃]ÖûÛöçûqføèø]ÖûÓö×ûnøè Ë
Zzgaè�q,ÃMC�z„6Š{k�Zkn%ðƒäÅ{Î*Ô!z�ŠMẐiZ‹Znì

ÜsƒZZzgMvÜZâY~Yg~ìXóó3C
'''''''''''''''''''''''''''

Ô`72m475 ëóW~gçt 1XZ£gŸÔZâxÔ
735 - 2XZ$}é GEMMÔ`72m635
757 - 3XZ$}é GEMMÔ`03m657
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![Îx

î]è
ñÑ*Z£gŸ{yZzg»Ñ]
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Zv³zVäXzZ÷ÃZK„Š]ÆaaZ�ÛâcX»Ñ]ÃZ̈ycaZ�Ûâ™ZkÆa’         

�ÛâŠcXZ̈âVÃZk~¨gz„™äÅŠú]Š~XZ̈âV{m™�âVäZk½ÃJw™Dƒñ
»Ñ]6̈gz̧HYè»Ñ]ÅaZö~Zv¬\ÅzuZ+»o]MìX

Ð(Basics) ñÑ*Z£gŸ{yäÌ»Ñ]»�ZðÆ‚BZ(_·H�»Ñ]ÅãŠc]        

Ex~'g]@%î Ogn¸XW\äZsòx]ÅgzÝ~»Ñ]»_·HZzg»Ñ]ÃZVg{ 0
¬>V~�HXW\�ÛâD�

LL¬ÝZVg{�ZzgCÙZq~Ò]è�‡]Æ:ZÐDÙZgÐ̈HXÐVñZ6)ŠZ]Ôm@]Ô
³Z*]ÔZzgegzVÁÜÔZzg‚]M�yÔZzg†èNZ"Ô†Z;Ô™ÏÔ²lXóó1C

W\ä»Ñ]ÆZUzV6ïÅZzgDZÅŒ43š5é EGG]Åqgzfs'ZvV6gzÝeZàX
(Knowledge of Land and Oceans) )1(DZ_zZs

(Astronomical Tables) )2(iX]
(Almanac) )3(D¾*

(Reckoning of Time) )4(ÂE
(Astrology) )5(æx

(Study in form of Heavens) )6(ƒ]
(Geology) )7(ZgM]

(Geodesy Survey - Mensuration) )8(D)sZÑgn
(Geography) )9('ZB

(Physics) )01(ƒ43š5é EGG]
(Metaphysics) )11(âẐÅŒ43š5é EGG]

(Mineralogy) )21(n*]
(Meteorology) )31(ñA]

(Weighing) )41(DZÑziZy
(Philosoph Old & Modern) )51(,)Š*z]h(

'''''''''''''''''''''''''''
èÔ`92m352 ëóW~gçt 1XZ£gŸÔñÑ*Ô
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(Knowledge of days) )61(DZÑcx
(Horoscopes) )71(iZÆ

(Cosmology) )81(Dð»Ñ]
(Old & Modern Astronomy) )91(˜43ïJGG)Šz̀]h{(

1C  (Geo Physics) )02(Zgè¢]
»Ñ]Æ7æ{›ëWñgziªCÙƒDgT�X‚³ZXŠZ]~ZŸ†ƒ@gLìXZk

Æ‚B‚BZsòx]Å›+ÌzZãƒCgSìX8©3©5é GGGGMM‚bÅF¹ZsòÃc]z�ZÅ@G»
*xìXp‰!'Zsò̧Z°zçZ*ÆÜs¥xƒC�!5ÕäIM¹Y@ì�i}x̃g„ìÔW�âV»

u}Ðz�Š„Ãð7z){z){pt‚bÅt7ZyÅtìXÆ;B~Zñg‚bÅe!
ìzg:Z:v‚bì„�âVÅZXŠX‚bÂZsxÅß&~ìz{Zk»“Üs™$Ëì;VÜs
ß»g™D�Zzg�âVÃ$*x™D�XtpŠ‚bÆ”�XcŠgÅ!�XßÍVÅ‚bZsò
¸Z°zçZ*ÅÜszgi~™}Âz{%ŠzŠìZzgZ¤ñZk™}Â|ìXñÑ*Z£gŸ{y‚bÅ
{ñVÃÒy�ÛâDƒñZzg�âVÃ‚³ï6Z¸gDƒñ��

LL‚b-V�y:ƒÏ�Zsò)bzMc]zÀm~@zÞ]ŠzgZi»g™Æ‚bÆ_.
™1YñX-VÂçfZvZsxä‚bJwÅ:�‚bäZsxÔz{�yƒÏÂ-V�æZsò
)bÐQÐÜsìƒ~XZsòÃgz×HYñŠÑ&ÿJL‚bÃ%ŠzŠz0âw™ŠcYñYO‚b
„ÆZ̧ZwÐZsòX»Zm]ƒÔ‚b»Z8wz�áe]ƒÔ-V‡1~MñÏXZzgtM\�î‚b
ŠZVÃ!f:¬\ŠØZg7M\QÐóIŠÙ�X

æøÂønûàö]Ö†$•ø^ðôÂøàûÒöØ(ÂønûgõÒø×ônû×øèõ!
gŸq~ÅMçCÙÍÃŠÚÐ¬bƒCìX
QkÆçT�gT�ñ\³zVÅÁeZzg—g¦¬Ý-Zv¬\mzÅÅZ¬-6½z�  

™ÆZkÆŠ¬z~!ƒÏî#2YZsxÃ"3�ç EEEL$z#¿Š¶ÔZkz‰ÜZy�áYZvZ+mZ;kZkÅ�»gcV
M\6tYNÏóó2C

ñÑ*Z£gŸ{yäZKZÂ1V~F(‚bÆZsx#³Ãc]ÅFŠhÅìX
'''''''''''''''''''''''''''

Ôm21@81 Zd|]d»g*)Exz.yÅz„ 1X²Z£œjÔñÑ*Ô
èÔ`72m722 ëóW~gçt 2XZ£gŸÔñÑ*Ô
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`Zzw    

ƒCƒ43š5é EGG]    

(Astrophysics)    
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Ff~�ápV6Œì�æxÔˆŠz̀]h{ÔiX] (Astrophysics) ƒCƒ43š5é EGG]   

(Zzg¾*ÂñÑ*Z£gŸ{yä½"5é GEMMÓx�ápV6óÃ’k�ÛâðXW\ Astronomical Tables)
ä&Z]pŠZK£?ÌèÔFÂ1V6qíghZZzgFÂ1V6$›Ò3¨é GGG]èW\Åî]6FÃ
qgzfs�X

)²!(),· u^�näeø†ûqß‚p )1(
)²!(),· u^�näeø†ŸŸlô]Öf†qß‚p )2(

 ÚöŠûËô†ö]ÖûÛö_ø^ÖÄôÖô×j$ÏûçômûÜôæø]Ö_$^ÖÄô )3(
)*gzVÅ¾*z‰Ü»¤Ùï%»§i()ÃgÏ(),·

)ÃgÏ(),· u^�nä‡mse`^�…ì^Þo )4(
)ÃgÏ(),· u^�näÊç]ñ‚e`^�…ì^Þo )5(
)ÃgÏ(),· ]øÖj$Ãû×ônûÏø^löÂø×oFqø^ÚôÄôeøø̀^�ö…ûìø^Þôo )6(
)²!(N1311â| ]øÖj$Ãû×ônûÏø^löÂø×o]Ö$̂mûsô]Ÿûømû×ûíø^Þo )7(
)²!(N F]Öˆms]Ÿq‚ ]øÖj$Ãû×ônûÏø^löÂø×o )8(

)9(î]‚w\)ZgŠz(N1C

Astronomy ( Modern&Old) ˜45é JG])Šz̀]h{(
)²!(),· Úöfûvô&ö]ÖûÛöÃø^�ÖøäÊø^lø]Ö‚ø…øqøä]Ö%ø^Þônè )1(

),·  )ZgŠz( Î^Þçáö…ö¨møkô]øaô×èù )2(
)3(ƒqz¾z[ÃZ“z‡)ZgŠz(),·

]øÖ’$†ø]|ö]ÖûÛöçûqøû̂ÊôoiøÃû‚ômûØô]ÖûÛø†ûÒøô̂ )4(
)%œÒÅ®s¥x™ä»§i()ÃgÏ(),·9131â|    

 )ÃgÏ(3231â| …öæmkö]Ö`¡Ùô )5(
)ZŠZg{î]ZâxZ£gŸÔ™Zc(
)²!(),· ]øÎûÛø^…ö]ŸôÞû�ô†ø]|ô]ÖûvøÏônûÏøèô]Ÿûô‘ûfø^|ô )6(

)ðYV™ƒCìZzgZk»:Hì(
''''''''''''''''''''''''''''''

Ô~:gŸZOòÔ4002YÔm24 ZÅ.{3¨é EOE]ZÇæOç!îGG 1X†Z
Å.54èEGE�ãÔñÑ*Ô

601

Urge
nt



)²!(),· ô qø^�øéö]Ö_%×öçûÅô]ÖÛöÛô†(Öô×Š$n$^…øéôæø]Öß%röçûÝôæø]ÖûÏøÛø† )7(

Z$}é GEMM   Z$}é GEMM Òj^hö]Ö’%çø…ô )8(qí
Z$}é GEMM  Z$}é GEMM u^�nä�ø†û|öiøû̂Òø†øå )9(
Z$}é GEMM   Z$}é GEMM      ô u^�nä›ônûgö]Öß$Ëû‹ )01(

Z$}é GEMMZ$}é GEMM      u^�näiø’û†ômûx )11(
Z$}é GEMMZ$}é GEMM     u^�nä�†|2øÇûÛønûßôo )21(
Z$}é GEMMZ$}é GEMM        ô u^�näÂô×ûÜö]Öûø̀nûòø^é )31(
Z$}é GEMMZ$}é GEMM    u^�nä…øÊûÄö]Öûíô¡øÍôÊôoæøÊø^ñôÐô]Ÿûôìûjô¡øÍô )41(
Z$}é GEMMZ$}é GEMM    ô u^�näÚ^�†|eø^Òöç…øå )51(
Z$}é GEMMZ$}é GEMM1C    )61(g‚!ð)ðYVgz×ƒCì(

(Astrology) æx
‡ø]Òôoø]Öûføø̀^ÊôoÎöç$éô]ÖûÓøçø]Òôgôæøø•ôÃûËöø̀^ )1(
)iZÆzÑŠ]~*g{ÁÁz�{Ð̧~z®ƒ@ì()ÃgÏ(),·

)ÃgÏ(),· ]ô‰ûjôíû†ø]töiøÏûçômûÛø^lôÒøçø]Òôgô )2(
Z$}é GEMM ]ô‰ûjôíû†ø]tôæö‘öçûÙôÎøÛø†ôe†…]Œ )3(
)²!( ô …‰^Öä]øeûÃø^�öÎøÛø† )4(
)²!(2C uø^�ônøäuø‚ø]ñôÐö]Öß%röçûÝô )5(

'''''''''''''''''''''''''''
Ôm43 ZÅ.{3¨é EOE]ZÇæOç!îGG 1X†Z

Å.54èEGE�ãÔZâxÔ
2XZ$}é GEMMÔm44
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(Creation of Universe) »Ñ]ÅaZö  (i)

$ö³Ü$]‰ûjø³çFpÂø³×ø³o]ÖûÃø†û�ô Zv¬\ä»Ñ]ÃbŠy~aZ�ÛâcìXñÑ*Z£gŸ{yWt™`
~Z2~Æeg!š/õEÒy™DƒñZqpÆ�»Ñ]ÅaZöÆ0��X

LLZ2ZY±�ÛZrzÓò»gìªŸ»zM�ÛàÃ²l6Óx�ÛâcZkÐ!CÙÃðq:0ðÔŠ*
zMy]~�¼¯cZzg¯ñÇŠZ]{²lÐ!CÙ7�z{Óx�tÃqz~ìXŒÛMyÅ4�z{ìz{ŒÛMy

ÐƒXZ2ZY±ÓòpŠŒÛMyx~ìÔ
Zv¬\�Ûâ@ì

X1C Êø×øÛ$^eø×øÈø]ø�ö‚$åöæø]‰ûjøçFp
ZZĶ]ÆiâäÃàZzgZk»³[7gZƒZX

:  ZÏ§b¸!¬\
 2C Òøø̂…ûÅõ]øìû†øtø�ø_ûø̂åöÊøF̂‡ø…øåöÊø^‰ûjøÇû×øÀøÊø^‰ûjøçFpÂø×Fo‰öçûÎôä́

~Z2ZYqÅïGL  �7ŠZ�Zk»p̃�ÂZkÃ1ÍHÂz{ñNƒZÂz{ZLã6Šg„ƒZX)](
¾wÐ„g]ìX

ZzgZkÆÎZtì�ŒÛMyx~tZ2ZY‚](èÃgƒZÔ‚ÂV(  ~HƒVÔ](  ): Z̧w
f™M�ÛàM�yzi}Æ‚BZzgš̀QkÆˆìÔÎg{Z²ZszÎg{-÷mZÅ}Òð>zZ?x~�ÛâcX

3C ! ]ôá$…øe$ÓøÜö]²ö]Ö$„ôpûìø×øÐø]ÖŠ$ÛFçFlôæø]Ÿûø…ûšøÊôoû‰ôj$èô]øm$^Ýõ$öÜ$]‰ûjøçFpÂø×øo]ÖûÃø†û�ô
vgZg[z{ìTäM�âVZzgi}ÃaZHbŠâV~Q²l6Z2Z�Ûâc)](

: Îg{g°~�Ûâc
4C ! ]ø²ö]Öû„ôpû…øÊøÄø]ÖŠ$ÛFçFlôeôÇønû†ôÂøÛø‚õiø†øæûÞøø̀^$öÜ$]‰ûjFøçpÂø×øo]ÖûÃø†û�ô

Zv¬\z{fZ]ìTäM�âVÃ%2yÆ—H?ŠNgìƒQ²l6Z2ZY�Ûâc)](
: Îg{†î W~~�Ûâc

''''''''''''''''''''''''''
1X̂:41
2Xì:92
3X-÷:3
4Xg°:2
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C ]Ö†$uûÛFàöÂø×øo]ÖûÃø†û�ô]‰ûjøçFpM o iøßûô̂mû¡÷Ú(Û$àûìø×øÐø]Ÿûø…ûšøæø]ÖŠ$ÛFçFlô]ÖûÃö×Fo
ŒÛMy*iw™Š{ìZkfZ]Å§sÐTäaZHi}ÃZzg—M�âVÃÔz{gÝìTä  

²l6Z2Z�ÛâcX)](
: Îg{�Û‡y~�Ûâc

C !N  ]øÖ$„ôpûìø×øÐø]ÖŠ$ÛFçFlôæø]Ÿûø…ûšøæøÚø^eønûßøãöÛø^Êôoû‰ôj$èô]øm$^Ýõ$öÜ$]‰ûjøçFpÂø×øo]ÖûÃø†û�ô
z{TäM�âVZzgi}ÃZzgZyŠzâVÆŠgxyÃbŠâV~aZHQ²l6Z2ZY�Ûâc)](

: Îg{uh~�Ûâc
CP C âöçø]Ö$„ôpûìø×øÐø]ÖŠ$ÛFçFlôæø]Ÿûø…ûšøÊôo‰ôj$èô]øm$^Ýõ$öÜ$]‰ûjøçFpÂø×øo]ÖûÃø†û�ô!O

z{TäM�âVZzgi}ÃbŠâV~aZHQ²l6Z2ZY�Ûâc)](

z�Š»Ñ]ZzgèZKÚ¬Ý
ñß~ZºŒ{ygZàg~ñÑ*Z£gŸ{yÐ»Ñ]Æ0ÎZwŠgcÄ™D��
LLZômzVÆŒV$Ñb“¨Ò0î GGU"ì�M�yÃðq7Zzgt�¾VÚCkƒCìz{c

ìÔZzgZ%½?z.gƒw•ZgnìXZzg:*gzVÅw•ìÔCÙ*g{ÅæŠzu}ÃgzÆƒñ
ìT§bïtZy�Ãð̧~Š?[z{z�›MÑy6ZÃŠ{�ÛâðYñXóó5C

ñÑ*Z£gŸ{yZkÆ�Z[~Zg�áŠ�ÛâD�
LLz�ŠM�y6M�ãÂ1VÐicŠ{HŠ?Šg»gìÓxM�ãÂÁZm]z�›M�yÐâÑâw

�ÔŒÛMyx~Âœ;Mt�X~M�y»Z’ZY~ŠðZVƒ*hqQg[Z+]»ZÐ]Z]Z™*
;*Ô‚]6¯*ÔZk»¿ƒ*Zk».e¢o¯ñLƒ*ÔZk»"2y‡ìƒ*ÔZv¬\»ZÐZzg
i}ÃbŠy~¯*Ôgziª#ÖZk»Ôƒ*ÔZV™i}Æ‚BZq!g”ZŠcY*ÔQZk»Zzgi}»Šz!g{
aZƒ*z){z){™sgz×Zg�áŠ��Zy»Zïg7™Y1z{�Zv„»”ìÔ2ŒÛMyx~YOtÌ
¥ôì��ëÃÃMg;ì¸M�yìÂZk~eZ{\V»gŠì�M�âV»z�ŠÂâ…�1ë�
'''''''''''''''''''''''''''
1X©:5Ô4

Ê†Î^áVUQ 2X
3Xuh:4

741 - Ô`92m141 ëóW~gçt ZâxÔ 4XZ£gŸÔ
5XZ$}é GEMMÔ`92m402
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�z{Ã7MMt�…Š3ðŠêì�™{ggìXZy¾ZEVZzgZy-*EVƒûEVÆgŠ~Zq
Mt™»̀°ì�

X1C ö ŸømøÃû×øÜöÚøàûìø×øÐøæøâöçø]Ö×$_ônûÌö]Öûíøfônû† R
Hz{:YäTä¯cZzgz„ì0u̧ŠZgX

¯äzZÑ��Ûâg;ìz{Â:â*YñZzgŠwÆZ0ñ™ÆZz0ñ�Z$¹Ó4è
HGŠzhZD�z{”

YNÔZkÐ(|™¢J6HƒYìÔt!&45ÿ JGE�Z[»äW~Æ0kìZkÅ«Â[»ª![M�yz
i}ÆÒyaZö„ÐÑzqìg„Š?[ÔfgZZ»sŠg»gÔZÚ(ZŸ&™zhzVM@ŠNg„�
Zk»z�ŠZ`Š?ìc�¾tnzx¡tƒM\VÅtìt%æEL~Šð»Å6ìZkÆfóì�
Š?¬ÐZk»°xU"™}-VÂCÙq6Š?[‡ì™ãƒÏXMë[&»äW~Ìâ…�HŠ?

ì�t°$©pî EEÃðz�Šg‚ìZzgó{Åt7¾nC‚]ÐÌZâyZJ™Š+zŠ*¼‡ì:g�Ð
Xóó2C æøŸøuøçûÙøæøŸøÎöç$éø]ôŸ$eô^²ô]ÖûÃø×ôo(]ÖûÃø¿ônûÜôæø]²öiøÃø^ÖFo]øÂû×øÜö  ÁŠt»è<ØMYñÇX

ŒÛWyÔ#(g}ZzgñÑ*Z£gŸ{y
Æ!g}Wc]ŒÛWãZ+Ñw™D�Zzg�ÛâD�  ñÑ*Z£gŸ{yä#(gzV

X3C æø]Ö�øÛû‹öæø]ÖûÏøÛø†öæø]Öß%röçûÝöÚöŠøí$†ø]lüöeôø̂Úû†ôå
Îg`Ôe0Zzg*g}ƒZÏÆ¬Æ�ÛâÎŠZg�X

ÐÌZk§sZ�ág{ì�Zk~‚]ws�X4C õ ÒöØ%ùÊôoûÊø×øÔ Zzg
Êø¡ø]öÎûŠôÜöeô^Öûíöß$‹ô]Öûrøçø]…ô ZLÑ6ŠZ]Zzgm+»ÒyÂ{]�ÛâcÔ{m�Z]K»f™

X~ìÔ ô ]ÖûÓößù‹
~ncŠ�Ûâ@ƒV™,YäzZßVÔ½zZßVÅX5C6C

ŒÛWyÔÃZ“Åw•ZzgñÑ*Z£gŸ{y
''''''''''''''''''''''''''
1Xo:41

Ô`92m402 ëóW~gçt 2XZ£gŸÔZâxÔ
3X¦:21
4X[:04

 61 - 5X@k:51
Ô`03m511 ëóW~gçt Ô 6XZ£gŸÔñÑ*
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ñÑ*Z£Ÿ{yÃZ“ÆpŠ!~M�y~˜tcd•‡~!É43üGE63äÆ!g}~
�ÛâD�

LLøg}4ŠqÃZ“Åw•:…3š0î EGì:"3š0î GEGÔÉpŠÃZ“!%ZÅ:ö XWz’q5ÀM�âV~Šgc   

~TÅ§b¾D�XÔÔ1C
ZkÆˆqgzfsWc]f™™D�

2C ÒöØ%üÊôoûÊø×øÔõm$Šûføvöçûáô!
CÙ*g{ZqM�y~¾@ì

X3C æø]Ö�$Ûû‹öiørû†ôpûÖôÛöŠûjøÏø†)Ö$ø̀^ƒFÖôÔøiøÏû‚ômû†ö]ÖûÃøô̂mûô̂]ÖûÃø×ônûÜô
Îg`ZL8cYg~ìţ̈DzZá»ˆ[ìX

CP æø‰øí$†øÖøÓöÜö]Ö�$Ûû‹øæø]ÖûÏøÛø†ø�ø�ñôfønûà  

Îg`Zzge0Ãvg}n’�Ûâc�Ú^gì�X
Xóó5C m$rû†ôpû]ôÖFo]øqøØõÚöŠøÛ&o ÒöØ%ü

ZqHg{z‰Ücƒw•~�X6C

W�yÆ!g}~]h‚b»Ãt
LLM�y¼7cñ{à*özŠz)pÐ„ìóó7C  

]h#aÅŠ?
LLZqß�²YñZ¤_[i}z'×ZØƒZz){:gzXÂå7VgëgÐ`YñL:

I}i}Ã±mø IILMë[qb:ƒCÂå)z~w•Ð¦SZq§s¬YCXtZyÅ{xì1V
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�XM�y6ZZyCÙM�ãÂ[â+zZá6ÑixÔZzgñ̂�Š‡özŠÑpÐ„Z…ŠŠÑb‡…œîÐ%ŠzŠóó1C
˜45éGJ]]h{»ZŒÛZg

45ò XG]]h{zZáZ¤pM�y7  ª(  LLZŒÂt~7™z�›†Æ‡bƒñZzgëÔ)  

â…QÌˆ!!VZzgyÏæƒVÆg«ÆaZyÓxw»]zŠzZ]ÃZ‰VÅ§bZq™{Æ!©�ç G~
â…��$4-<é EGXñÃgZœ6ìZzgZk»%œ%°æELi}X

ZzitZŒÛZgÔì�"M�ã™{âäˆ[~tZzgyÏZqw~æ7Cì1t : Z̧w
y3Zàì�z„ßìTÆâ+Ð�Vg«ƒC�X

U3Óx“¨Õä NGÂZyŠzZ]ÃM�ã™{Åö[6â…�1tZ7YðgZ„M@�cñ*özŠ»
ö[¹VÔÅ<å XEZ!©�ç G1ÔZ[ZkÃÌ‰hŠg»gÔz{Z•ñÃgZœÐàX�hÂZ[Ì:ƒðX

gZœzVÅÃ,Z�ÔƒÐ!Ã»1YñÂMÐMÑ]�ZzgZyÅ̧'Z�ƒ
Ð̧~̧]»1YñÂZkÅÌu7gzi6MáZXŠƒD�ó{êŠƒcìM!ZkÅZKZ•Zk^©ýGL
š6ì&„]Š.̀e¬Ý²™{gg9ìZzg]h{Zq¡ñƒxuÃZzg|~z{ZkM�ÈŠ*

‡»!©�ç GìZkÆˆgz×Z̀Zx:ƒDÂ¼Ã:M@Zzggz×Z̀ZxiZzt!wg“ÆÑëˆ6  ª†
Ä„ŠzgáYNó{ZyJãÏÂzZ§~Ãðu7;Vt¾�ÀZJtMÑ]:†¸˜VJ
ó{B¶Zkˆ6t!©�ç GzŠZ]‘¸MÑ]0™ZyÐiZZ6ƒñZzg�M!̧~FZXŠƒ@Št™{¬Ý
Zz™ƒ@ŠZzgMÒ{-V„ƒ@gìÇuÈ~¼7Yè̂[zy�Å�Vg«™äÃZqß!]â'
Šg»gìÜÌƒX

UÅ5éIS�z~™{zZªpZ{�Ûè!~Z(ƒ*Ñix��ÇÐZkJˆCÙY+Ð'Z'ƒZZkÆ
Ãðp7�t!©�ç GZq§sicŠ{Zz™ìŠzu~§sÁÔÂZÐ%œÒ6¢å�z„vg}4Šq�

ÇìX16g~ƒ¼™ZCìz{̂!z{yÏ�V-4g«ƒC��!n»Šâ%œ¬Ý%œi}61
YñX

gZo%œi}ƒc%œÒcÃðZq%œ¥„]]h{ƒŠzZ]ÃXÐ„]»ÂxáìZq
%œ6ây$Ë„7T»ÒykdM@ìZzg"Zq%œ6âä„]»ÂxƒŠgëz'ëÔ¾nœg}
�Â~ÔŠzZ]ZzgZyÆ)bƒŠâYÐ¼ZzgZ7Å§bQyÐceT�1]hè<ØzZÑ
“ÃZßÁwkaZ[:z{‘�:tg3�Ô‚,ÆìÅ

9�Bð FF0g�XM�yá™Îg`†™
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YfšÆé;ðV(g}ƒ™eg§s;B0ƒVâgD�Zzgk¼7XŠ:¬\tƒÒyÈV
Xóó1C æøeô^²ô]Öj$çûÊônûÐ ƒYñÇX

W�y»‡.ÞŠhƒ*ŒÛWy0uÐŠ?
LL¾qwM�y»)%ðƒ*ë7â…ÔëYðvÞŠ]ZzgªCÙÀmÐgz¤ŠZã™,ÔëZI

ZsxÃ"gZ{,ÅyZÃ]Zzg™ïƒZzggÐH»x?ZzgZ,"u0Š¬z~ÅŒÛMyzugÆªCÙ|â]
Æ‚tH7Zzgtzw?

: Zv¬\ä�Ûâc
óó2C æøÖøÏø‚û‡øm$ß$^]ÖŠ$Ûø^ðø]Ö‚%Þûnø^eôÛø’ø^eônûx LL

ZzgGëänÆM�yÃlZ̈VÐMgZ3HX
Zzg¥xì�ZknÅi“zÍ–Z]ÆÎZËq6™Št7Ô�Ãð÷„)gzigGt]k

X™̄~#È!0ñƒZ~9ZƒYñÂƒZÆnz{i“7B@ZzgZ¤Ãð§Á6ZäÀ}ê
ƒñƒÂz{ƒZcÍ7B@)YèƒZ–7(ÉZ¤NgŠBÂZ�x´43ªî IGE~ÌÀx7YèqZ

“Zzgûƒä~ÀxzSmÇìÔOçŸ[»‚t7ƒ@pZ{H„ûƒ:Šð\~:
e0ã~ÔMt™`

óó3C ô ]ôÞû_ø×ôÏöçû]]ôÖoF¾ôØ)ƒôpû$ø×F&ô�öÃôgõŸ$¾ø×ônûØõæøŸømöÇûßôoûÚôàø]Ö×$ãøg LL
)gZkŠðNÆ‚ñÅ§sTÅ&�áñ�:‚tŠ}:fÐXñ(4C
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Z%O6zWZ_^7gNÅ−Íð»ózW~Ŷ{ (ii)

(Crit ical  Review of  Exemtion of

American Professor Al-Bert Porta)         

ŠZgZÑëY~ñÑ*;Z−+·g~Zîè{ñÑ*Z£gŸ{yä!é7gÆZôm~Z¶gZÝö81
ZÆ'9191YÆŠzu}zgt»Üsª»ÝFZl™�n5±zZ£Z[q¢HT6Z%MÆw6zW
Z_^ÅƒÜu7ÍðìX»[âZ[zikZ£{y™rz»[¦Z$tZ™rgç~äFÀH

T»Ü�tìX
LL71ŠcÃ«gŠÔ%õÔiCÙ{Ôœ~ÔiiÔ0yÔtb(g}XÅ¤‰ÜƒÐiZZìŒÛMy~

ƒVÐMë[ÆZq§sŠgZÆßÃ,~¦ƒ™ZÐ–]{ÐXZzgz{ZyÆÇ£¨~
ƒÇZzg£¨~M@YñÇXZq(ZÃ“-g/(gzV»Z(Z½q@gõ45ò XG]~L:Y*ŠX-g/Zzg
Zyb~ïFØMë[~(}¸áÅ§bÎgZc™}ÏXZyb(}(gzVÆZ½qÃaä

œ-VÐ:Š¬ŠåX�´�{ÃŠc~(}p+uîÃyM[Ð™s™ŠcYñÇXtŠZrÒ
ŠcÃªCÙƒÇ�%MÑ]ÆMçÐŠ¬YñÇXZ(ŠZr�%MÑ]ÆŠ¬YñM`JªCÙ:ƒZZzg
ZqzWinMë[ÆZqY+~ƒÇXtŠZrÒ™øOƒZ~H²weZáÇXîÃyÔ÷VZzgJzZzg
(}i²áƒVÐi}àV~ZŠZw6MñÏXóó1C

ñÑ*Z£gŸ{yäZ%Ow6zWZ_^ZpÔ7gNÅqgz!ÑrðÆ¦œ6Zqg‚!LL¥
�¾ŠzgÒzjyi}óó)Îg`Å¤ŠlZzgi}Æ‚ÁƒäÆaæŠÇg(6–X

ózW~Ŷ{
âCÙ�ywñÑ*Z£gŸ{yqgz!Ñ−Íð»ózW~Ŷ{fƒñ�âVÃZ,ß

Zzg"ãŠÃc]Å§sZZ]ÐvÅS™D���X
LLtƒZz;Ä!ƒÏîzƒ‚‹¬ƒÏî�Ô�âVÃZyÅ§sZ¹ZZ]Ŷ7Xóó2C
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QW\:ÜsS™D�ÉZ%Ow6zWZ_^Zp7gNÅçÍð»,{¢oƒC
ŠÑbÆfg)gŠé™D�XZyŠÑbÃf™äÆˆ��X

LLÒyw6ZzgñZ~Z]Ì�171ŠcÆa6„Zr™,Xóó1C
ñÑ*Z£gŸ{yä�ŠÑbf™GZy~ŠzZsòZßßV6F�²†{Ø[ŠÑb�X{

ŠÑbÂZkn��yZyÃâ+ÐZïg7™YX²[Zkn�)›Ì[ŠÑbÃt™Dƒñ
øg}Zsòñ�ÃâyYNX

ŒV6ZqZsòŠ?Zzgeg[ŠæVÃo]Æîg67HY@ìX

Z%Ow6zWZ_^Zp7gNÆñ�ÆgŠ6ZsòŠ?
ˆ]h{zZáÎg`Ã%œ¬Ýâ…�ZzgZkÅãŠZ%Ow6zWZ_^Zp7gNä−

Íð7ÅXñÑ*Z£gŸ{y�ÛâD��øg}4ŠqÎg`Ã%œ¬Ýâ'!ëìW\��X
LLwäZyÅ¯ÃZ“ÆîwzV6g¿&45ò XG]]h{~îw‘n%œeÒë�Ô  

ŠgZ32Š8Æ̀~ƒVÐ1t�ÛnpŠ�Ûn!ëz̀zŠZzgŒÛMyxÆ / Zk~z{bÃZ“!ë62
Zg�áŠZ]Ð%ŠzŠìÔ:Ò%œì:ÃZ“QkÆ¤ŠÃuÉi}»%œ…%œ¬ÝìZzgƒÃZ“Zzg

pŠŠÒQkÆ¤ŠŠZ]X
Zv¬\³zV�Ûâ@ìX

2C ]øÖ�$Ûû‹öæø]ÖûÏøÛø†öeôvöŠûfø^áõ!  

Îg`Zzge0Åewˆ[Ðì
Zzg�Ûâ@ìX

C æø]Ö�$Ûû‹öiørû†ôpûÖôÛöŠûjøÏø†)Ö$ø̀^ƒFÖôÔøiøÏû‚ômû†ö]ÖûÃøô̂mûô̂]ÖûÃø×ônûÜô!O
Îg`¸ìZLZqIZƒÆaÔt‚ŠJƒZìi'Š„DzZá»X
Zzg�Ûâ@ì

C ÒöØ%ÊôoÊø×øÔõm$Šûføvöçá!P
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e0Îg`ZqZq=Í}~¾gì�X
Zzg�Ûâ@ìX

1C æø‰øí$†øÖøÓöÜö]Ö�$Ûû‹øæø]ÖûÏøÛø†ø�ø�ñôfønûà
vg}ae0ZzgÎg`’K�ŠzâV!‡°{̂gì�X
ZzgÎg{Ã§~�Ûâ@ìX

2C ÒöØ%üm$rû†ôpû]ôÖFo]øqøØõÚöŠøÛ&o! æø‰øí$†ø]Ö�$Ûû‹øæø]ÖûÏøÛø†ø
 Zvä’�Ûâñe0Îg`ÔCÙZqIZñz‰ÜJ^g;ìX

$›40î EGEZÏ§bÎg{%yÔÎg{oÔÎg{i%~�ÛâcXZk6�Yh:ZºZq7™}XZkÆ�Z[
ÃMt™»̀½�ÛâŠ~ìX

3C ]øŸømøÃû×øÜöÚøàûìø×øÐøæøâûçø]Ö×$_ônûÌö]Öûíøfônû†!
 Hz{�äTä¯cZzgz„ì0u̧ŠZgX

Â7Íð»u}Ð$4-öED„!ëìXóó4C

6zWZ_^ZpÆgœ6i'Š„Š?
ˆ]h{zZáÎg`Ã%œ¬Ýâ…�ZzgZ%Ow6zWZ_^Zp7gNäÒÃ„%œ¯c

ƒÇXZ¤Îg`Ã%œ¬Ýây™(gzVÆ%ZœŠAYNÂÌZ%Ow6zWZ_^ZpÅ−ÍðÑK
U"ƒCìÔñÑ*Z£gŸ{y��X

LLt&îw‘n%œeÒë�8©3ªî GGGGSÃZ“ÆZz‚on!"3›å EGsZzw�6�zZ¢ýGLD
iX]6ªCÙìZzgZz‚¹ÃZ“ÆÇ£â]7ƒDÉ�ÛèÔZzgZ±gÇ»ìX71ŠcÃÃZ“Æ

Ç£xtƒVÐX5C
ªCÙì�Qyb»!bÃ,:62ŠgZ~özŠÉ211ŠgZJözŠÔt¾'.0î GGZkŠyÓxyz*y

~gw}z‰ÜÐ‚hñ0õW�áxZzgEcgu�´�{Z%M~7WðZzgßy~ŠzPÆ21
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¾* Ã“
Š6 Šgz '`
51 11 Z‡ 0y
45 71 Z‡ œ~
93 11 , ii
01 9 öZy %õ
91 9 +[ iCÙ{
03 3 ¸k «gŠ
03 42 ¸k Ò
62 82 Šß -gß

WƒVXtÃ,Qy¾Z]»ì!b$›å ENZkÐ¾ZƒÇ�²nÅ̧¯gK�ZkÆZ5Z`Å
q~7�¹V62Zzg¹V211óó1C
Z%Ow6zWZ_^Zp7gN»"Š?Š“ðW~

Z%Ow6zWZ_^Zp7gNÆŠ“ðW~�ŠzDÙZg'kÐZ(Z½q:Š¬ŠÉZÐÃZ“
Å@gõÑzqƒðì:Y*ŠÔÆ0��X

LLtI�ŠzDÙZg'kÐZ(Z½q:Š¬ŠÉZÐÃZ“Å@gõÑzqƒðì:Y*Š¡
bZsìÔæ¦Zk6Š?g‚ìÂ7™}zg:gz¯ZÍwÃZ“Šg)gŠzDÙZg'kÆÓxiX]!ÑK[
Zkä_·GZzgZ(Z½q:0cÔtÌG7ÔÂŠ“ðW~"Š?!ëzf?XZzg-g/Zzg0yÂZ[ªCÙ
ƒñXZŒiX]~Zy»Ø¹V1t�Zz‚oñ�Š{Ð~&̧&ZyÆDÙZgzV'kÆZz‚oïá
ƒVtÌªCÙZÅ3§ö EEZzgŠú}¡ZŠ¬YXóó2C
6zWZ_^Zp7gN»Š“ðW~�*gzV»MiZgMë[6Zk™*ì!ëì

ˆ]h{zZáYfšÆ‡b�ÂZ%Ow6zWZ_^Zp7gN»Š“ðW~YfšÅãŠ6             
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ƒÇXñÑ*Z£gŸ{y�ÛâD��Z¤vgZXYfš9ìÂÌ*gzV»Îg`ÆÜs�ƒY*!ë
ì

pŠgBZiƒD�X        

LLHƒÃZ“äM:~*™ÆMiZgMë[6Zk™1ì?tÂ¡!ëìÔÉXYfš
Z¤9ìÂZk»ZWƒ6ìZzgŒÛdF6̧~FZzg®F6”hFXZzg71ŠcÃZz‚oÃZ“»utìX

 

z‰ Ã“
Š6 Šgz
02 921 œ~
35 921 0y
24 241 iCÙ{
05 351 «gŠ
71 451 %õ
34 551 ii
75 033 -gß

ZzgªCÙì�Më[ZyÐDÙZgzVŠgZ(ZìXZZã(}66Åé@yZk»ìiÂ™ä     

~»x[ƒÏÂii�ZkÐ.eRzHìÔ0õÅ¤¿ZzgQŠOÐ-g/ÅâgZâg$¨45é GGGESZkÃ+
™Š¶Æa»°ƒÏZzgZkÆZ±gÐZy»Ã,ZzgÌßÔÜs52ŠgZXóó1C
Z%Ow6zWZ_^Zp7gN»gŠ(gzVÆ‚̂Æfg)

ñÑ*Z£gŸ{y�ÛâD��Z%Ow6zWZ_^Zp7gN»Š“ðW~ÑNìYè(g}qgz    

 fs§jÐW:~�Ð�!ëìX
LL«gŠÂƒ~gNZzgZkÆˆ[Ð!¹31„ŠgZÆÃ,~�Â62»MŠJìÂt&
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x;¶ì-g/ZkgKÏmcÆgm{gm{™Š¶Ã¹�XwäZÏ*y~¹�Šz(g}A

ƒñ»°�ZqgNŠZrÒ~aZ™äZzgZqgNîÃy'0™ä~Zzg&Qy~Ð(ZîÃyZzg
ZMë[~&Zzgeg»t¿ìÂ"œg}  (ZŠZrZzgeg°ZÄB©3ªî GGGGZq¹(ZîÃyZzg¹(ZŠZr

«gŠz%õegZzg0õÆMÐH|gn�Zzgii6ZNb¦�Â�ÚZyÃMë[ÐìZÏ
ÚÐQy6ZWicŠ{ƒ*ÑixzZZå�rzZßVÐiYNpZy~*�ÛeÌg¿ìz{Z7
ÖŠ6ÑñÏT»™s³Zy»gm{gm{ƒ™�Zf[~ËY*X6�å�Šì�$zgq.e¸~
¸]ÐsYñXZ¤Šzu~§sZk»m®ìéMñÏzg:•}ƒYñÏXtƒZ¤:ƒÇÂ

YV?qÑèMë[6ZW¢[”h»F¸ìZzgƒÇÂÔì�Më[ÅYygKz{M:~–
%™+ƒVÐÔ:Më[ÆZk§sg�Ð:ZkÆinMñÇX!órð¡!ëz0ŠgƒZìXóó1C

(»DZv³zVÃì
ñÑ*Z£gŸ{y�ÛâD��(»DZv¬\ÃìcQZkÅ«ÐZkÆÈzVÃìÅ<å XEZ

Z%Ow6zWZ_^Zp7gN»Š“ðW~!ëìÔW\��X
LL(»DZv³zVÃìÔQZkÅ«ÐZkÆÔ-Zv¬\mzÅÃìXZv¬\ZL

»~�eì™}XZ¤Z·C'.h4ï EIGGLZÅ:ö XWçfZvZy~Ð‰c�Ûn<�ƒ!'zZµƒYNZ
Ìrð‡DÑKì�z{XZzŸqÃZ“6F�z{ZzŸq�Ûè�ZzgZ¤‘nßzZªÌƒñÂ
}òXZßw6F�z{Zßw¡"ZÝð{]�X»·z"ZWƒ*pŠZÏZ½qägz×™ŠcÔZ¤

æø]²mø³³Ïö³çûÙö Yfš9ìÂtZ½q:ecZzgZ¤tZ½q‡ììÂYfš»ZWßìÔ¾qwrð!ëX
Xóó2C ]ÖûvøÐ%æøâöçømøãû‚ôp]ÖŠ$fônûØô
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ÜZzgZ#u (iii)

(Space and Heavenly Bodies)                          

ÜZzgZ#uÆ!g}~ñÑ*Z£gŸ{yÐ¬Šzg¤z{¸XZqŠ*#a¤z{»ZzgZq]h
#a»¤z{»XñÑ*Z£gŸ{yäŠzâVÆÃc]ÆÃc]»Ŷ{1X�ÃtŒÛWyzugÅx]
cï®ÆÜsåXZk»ŠÑbÆ‚BgŠHXZzg�|ÆŒÛdåZm@GÅX#aŠZ̀zg#a

]øÖû³³Óø³³×ô³³Ûøèö]Öû³³Ûö³³×ûồ³³Ûø³³³³äÊô³³³o]Öû³³vô³³Óû³³Ûøèô]Öû³³Ûö³vû³Óø³ÛøèôÖô³çøâ³³ø̂ðô g‚bLL ]h{Ægœ6{mîg6Šz
óó‘X¬g‚!~ñÑ*£gŸ{yäDZÅŒ43š5é EGG] Êø³ç‡ôÚöfônûà�ø…û…ø�ôùuø†ûÒøkô‡øÚônûà LL óóZzg Êø³×ûŠøËøèô]ÖûÛø�ûòøÛøè

Å�ácW7z‚Û¾Æ!g}~Š*#aÆÃc]ÅïÅXŠ*#aÆÃc]ÃëÑ]Æ*x
ÐZq²�ÐæZgkZsð~7JðY@åX6�LLgœ¡Òiªî EE0Šó̀óÅ¼*~ìX

óóÉLLÑb �Û‹e^‡Æä óóLL ‘ø‚û…] óóLL Úønûfû„ôp óLL aø‚ûmøä‰øÃônû‚ôm$äX QóóLL aô‚ø]møèö]ÖûvôÓûÛøè LL,~LL
Å�7ƒC¶ÔTÆnLLÑb âø³ØÚô³àÚø³(̂m‚ Z�ágZ]óóZk6eZŠ‰XQÌëwI¥Æ7åEME/

óóLLjZÙŠz̀]h{óóZzgõ»]Ì7SZzg7JðYC‰X¾nSù6ë �³†|uôÓûÛøèö]ÖûÃønûàô _ÙóóLL
Ñ]»„åZzgEx“¨Ò0î GGÅzw›¶X±gö L¬ÝÃZkz‰ÜJ¬Ýt7HY@åÔZJz{ëÑ]

]øÖû³³Ãø³³³³^Öô³Üö Šé{¬à:g‚ƒXIŠzg~LL)Šz~pZVóó)Zßw}Å�gÂ[LLZßw)Šz~óó»¤̈D(LL
óó»]Zt�Y@åXhšzgÆWy~5úŠ�zg~ÅLLÒ!iÂóóÕz ]ŸûÖ³Ûø³Ãôoûæø]ÖûËø^•ôØû]Öû×øçƒøÂôoû

ŠZ*ðÅcZ•¾w�Y@åXóó1C
]øÖû³³Óø³³×ô³³Ûøèö]Öû³Ûö³×ûồ³Ûø³³äÊô³o]Öû³vô³Óû³Ûøèô]Öû³Ûö³vû³Óø³ÛøèôÖô³çøâ³ø̂ðô !LL ñÑ*ZZ£gŸ{yäZLZkg‚

óóZw£â]~«HXZy£â]~Zv¬\ÆÃ¶Ugƒä6‚³ Êø³³³³×ûŠø³³³³Ëøèô]Öû³³³³Ûø�û³³³³òø³³³Ûøè
ŠÑbÔÜÔZ#uÔw•Zzgiâ:ÆpZmf™™DƒñWy6ZVÆz�Š6ZKï7ÅX6�

LLZv¬\Ã¶UgìX
†öŠ˜]7X
†ZÑ#u~é�ìX

''''''''''''''''''''''''''
11 - ÔZsxW!Š:ZŠZg{î]ZâxZ£gŸó0002YÔm01 gá…,Š` ZâxÔ Ô 1XZ£gŸ
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†»‡&ÿELw•ḱ{ƒ*U"7
†~JYéḱ7X
†Åw•U"7X
†6ytzZbxŶìX
†Åw•ZgZŠtƒ*U"7X
†i7X
Ÿ~Ãð:ÃðJYéƒ*¼¢zg7X
Šzw•!h4©-*î

GGGÆÖ~jyÑix7X
w•zrš0î EG†Ìƒ43š0î EGGƒ$ËìX
w•zrš0î EG»…3š0î EGƒ*õw7X
w•†¢lç

G
tƒ$ËìX

iâ:qŠ_ìX
iâ:»z�Š{gYZuÕäMMU"7X
iâ:ñ�ŠƒpZ{ñƒxËw•ÅlZg7ƒYX
bÑ#-?ç GGE

D
~!ë7Xóó1C

ñÑ*Z£gŸ{yäqgz!ÑÃc]Ãgs#aÆU"HXZzgZyÆo]6ŠÑbÆZmg
ÎŠØX�gZPŠÆÜZzgZ#uÆ0ñÑ*Z£gŸ{yÆÃc]Ã7HY@ìX

ÜÆ!g}~]hƒ43š5é EGG]»Ãt
Æ4ŠqÜeÉzZµì&g=M!ËøsckyÃ (Modern Science) ,]h{

ƒZÐ!Ç{à™f�X2C

ÜÆ!g}~Š*#a»Ãt
ÜÃõwâ}ìXóó3C (Old Science) LL,Š`

''''''''''''''''''''''''''
175 - Ô`72m383 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`72m182
3XZ$}é GEMMX
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(What is the Space Immpossible)       HÜõwì
ñÑ*Z£gŸ{y�ÛâD�
LLÜõw7óó1C    

Š*#aÅŠ?ZzgZk»gœ
LLZ¤ÜƒÂZk~w•ZquJZqiâ:¥~ƒÏZzgZqŸZq5~Zâ„)Ä−

¢zgì�ÜzZáÐŠk~−Ç�5Zk»çztì�Ûn™zŠzP~Z[z{5kTÅçz‰Ü¬5
ÐÛƒÂÛƒÂ¢zgì�ZkÐÛŠk~−ÇÂw•ìçztšçztÆ'Z'ƒ̂qÑè
ŠzâV(ÜsçztŠg»gÔ«ßg]~çzt{gYé5»°Â¢lç

G
Æa¢zg]é8U"7Zzg

Šzu~~çztŠZ½éé»°ÂZ6!ÜsU"7Ô¾nz;Vçzt{gYÃÈs�ZzgŒVŠZ½Ã
tìZy»$¨Òiý GE#aÆaZ6!Ü~ŠzzZ„d-?õ IEXZzg��ñZ�~ìgŠèÃg~ZzgigÕ]zuÕ]
Z¤U"ƒÇÂZ6!¬Št:“¨Ò0î GGZyÅ(~Š*zm¸µ%ŠzŠ{åZk6ÌicŠ{¯xÅq~7�pŠZyÆ

ZÏ (}pôxqò{t�zg~äÒ!iÂ~Z¤pZ1Z_»]�ZŠ~ÆZ‹ZnÃ.edo~Cc1
ÐZ~™ÆŠzâV£ñV~#a»6zZãƒgz×™ŠcìZzgŠzâV(Š?»*Óxƒ*™sây1ì
QÌŠzâVŠúƒV6£-™@ZzgZ7%ŠzŠ!ÂV6Ñ@ìXóó2C
ÜÆ!g}~âCÙƒ43š5é EGG]ñÑ*Z£gŸ{y»Ãt

zaç OZ‡]z);ÅÞŠ]Ð¬ŠèSõwZzgƒZ  øg}4Šqz{)Ü(eì1i¨Z‡])·(
¹
+CÑCÿ
GEE

ŸìHŠ?ì�&g=M!!ÇòYCìbz¾
!-CÑCÿ
GEE

ƒ™‚g}kyÃ½Šêì�1zº
‡&ÿELZˆk7ƒ@X

:i¨Z‘óg~ÔaçOZ‘¥gZXZk»ßìZzgn!gqÎgZc0ã½™Zz6Zù_ÐŠ!ß0ã˜:  ·
¤}Ç�ƒZÆYäÅÃð(:ƒÏ0ã¤}ÂÜÑixMñÔZùVZVßÂZ[¤}Ç�nÐA0ã
†ÇZz6ÐQâƒZŠZ4ƒÏÔeZ^óg~ÆôJŠ!™0ã6gÄ™80ãm|MñÇ�eZ^Æå
Ð({àƒÏZkÜÃ½}ZzgZ0ã½YñZzgeZ^ÐìÈƒqäÐ0ã:¤}Ç�¥g~
''''''''''''''''''''''''''

Ô`72m714 ëóW~gçt 1XZ£gŸÔZâxÔ
814 - 2XZ$}é GEMMÔ`72m714
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Ð:¤@å�Ü:ÑixMñÔæ]ƒð~Zq�gÉÆŒVæúå¤ò»ñÌå8ªîGO½™Mc)õEMÈ¶
ŠðZV:Šc~äZÐ¹@i{™zZ[ŠðZVŠ¶Î~äœ™rÐzz7h¼:Cð~ä¹Z
)õEMÈ¶)xAƒñÔ̧ÅÆ_[ÐÎƒZ)õEMÆZ0gÐì~MCZkÆŒÛd!CÙÅƒZ)x

Æfg)Ð)õEMÆZ0gMYC(½YCZzgŠðNJ_[»ZW:à@i{™äÐ)xÈƒ‰Z0gÅ
ƒZÅÐsZzg!CÙÅM:mÑ̀xÜ½äÃŠðZVä~McX1C

†Æ!g}~ZsòZzg]hƒ43š5é EGGCÃc]»».Þ
LLtÌâ'ÂZ[¢zgì�z{w•w•†:ƒ�w•†JZ”ZÄB¨é EEìˆ]h{zZáÂ

u}Ð†„7â…ZzgˆZsð†»Ãuƒ*Jw7�ÛâCÔZzg¬)Zf;y¸ZkÐ{àÂ¢zg
tw•w•-ðw•ÒìTÐCÙYICÙ̂JMÇ{ZzgšµZ×Z�»]ìXˆ]h{Z¤pux
ZŠ¬ZÐ'Z{˜ª™[)}™}1Zqwzõò]~z{Ìw±ïGLÒ„9Zzg—ZzgZkÆæZg!3‹ªî EGG

i} (of the Earth gBìªÒ»gZ3Ô:MsŠ~ZgB)  (of the sun Z_z`»*xMsŠ~Í)
»Xóó2C

†Å̂zw•zòZzg6i}ZzgZyÅwQZzgÏ
ñÑ*Z£gŸ{yäZ#uÅ^zw•zòZzg6i}ZzgZyÅwQZzgÏ!5        

f™�ÛâðXƒÐ¬z{Zñgf™�Ûâñ��ÓxZ#u~œu�XQCÙ†ÅS:]Ãf™�Ûâcì
W\��

Âtì�CÙ†™{X†ìT~ö[z!©�ç GŠz+Zq†Šzu}Æ�s~ : LLZ%¬x
ìZzgƒÐn†‡Æù~egzVÁÜ†Z;ƒÐZz6ZzgZkÅw•ƒÐu#Fì
%œ¬Ý6ætÐf[Ã¸ZzgZqgZ]ŠyÉ42]ÐÌ3465²Á~Šzg{7gZ™@ìẌ
ÑàZzg†!ZkÆÚ�ZzgnwZ`gTÅR~8ûELZ2ZYzZµìZÏ»<t†ÓxZ#uik+Ã

ÌZL‚B‚Bƒ@ìXƒqz¾z[]ÃZ“ZÏzzÐìXZk~Ãð*g{c6i{7Xóó3C
'''''''''''''''''''''''''''

Ô`72m182 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMÔ`72m205
3XZ$}é GEMMÔ`72m883
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†Z;ëÐ¹ŠzgìZk~Ãð*g{Ã7W@ìÂZk¯Y6tI�Zk~Ãð*g{7
ì97ìÔW\��X

7IbZsìt}�¥x7ÔHZ6!ì�Zk~¼ÃZ“ƒV�1z”] :  LLZ̧w          

Ã̂:MDƒVÉHŠ?ì�Z4ÃZ“�Š{Ð‰¡Óë ELZW~7ÉKVZzg�{Zzg–ZÄB{3ý EEG
ÆúZzgZyÆÎZ˜V˜VG!Õ�Zy~ÜôZÈwì�t*g}ÓxNZ"ÐZz6ƒV�1z
ˆ©zŒÛ[!ëZyÆZ̀Zx!--.ç GGE:ƒDƒVZqóRZ'CÅ̂~ÃMCƒXóó1C

W\äÓxZ#uÅ7i:ZzgZy»eJçÒyHì�gZPŠ†NZ"ÃÒyHY@ìX
LLZk»%œZkÐ�ì1Ú̈¬ÝÐ63ŠgZ72Š6]Z�ZkÅw•f[Ð

ætÃìÔt!KDÙZg'k~ÌZqŠzg{7gZ7™@ZzgZ‰VÆìw~Â63DÙZg'k~Zk»Šzg{å
ÓxNZ"góg8ZZŠZgÆZÏ~�Ô‚Â,M�yÆ&.5ÕäI]%œzZ·[zòw•zŠgu®

ƒ~ZÏÆñZ¬�ZkaZyÃ&.5ÕäI]ë��Zy!ÂV~†Z_z`Æ�z�Zk†~
ÃZ“ÆÎZZzgÃð6i{7X

¢zg�ZzgDÙZgzV�NZ"Åew!ëZ%ßŠƒðìióZ]~ÒÏNZ"Åew : Z̧w      

EÅìÃð36'k~ZqŠgzð™@ì�²̧[Z°ZòÔÃð46~�ëzZµÃð56~�gµ0îEG

Z°ZòÔÃð66~�¢Zãë¤]]~ZÁ‘ÔÃð76~�*.çEGOZÅ¨ÓÂî EÔ-V„°Šgz28'kJZ%s

ìZZqŠgz~91'k»·z]ìÂ7g}Šzg}~½ã‚]DÙZg'k»�ÛtƒÇXÂ¢zgƒÅ]Z
Dzk,�XÅeBZXóó2C

Z#uÅï™Dƒñ¬xîg6âCÙƒ]Z#uÅ7ic̈ÐŠgZZzgŠ6JÔicŠ{Ð
icŠ{U6JCD�pâCÙƒ]zƒ43š5é EGG]ñÑ*Z£gŸ{yU6J7ÉUkJCD��gZPŠ

†‡Ã7HY@ì
LLb6i}�Zo6%œg6Ô[b�iCÙ{bâb2%œ6Ô!-+ê

G
qz~Y"̀~o~X{Yqï%œu

'''''''''''''''''''''''''''

Ô`72m883 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
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6ÔbDzko‡6$2gX

�iCÙ3Š801U6Ô73U²âb11ŠgZ9Š87U634U²qï42ŠgZ22Š835
U622U²Dzk31ŠgZ3Š835U665U²ÔtÓxw»]é!3‹ªî EGGZ_z`f[ÐætÃ�1

æk«gŠ�iCÙzâb‡�ÐVéZ;ætÐf[ÃZzgÓxDzkzV»Û!Ñé<ì1‡~é

Z;ÔOy+äK�{z‡ÆZ#u~aŠ{6i}Zzgâä�XÅ,ÑzbE™{~ìXóó1C

†6ytzZbxZzgcZ!̀{‹§õD~
ñÑ*Z£gŸ{yÆ4Šq†6ytzZbxŶìX²#aÆ4Šq†6ytzZbx*

ŶìXZk¯6#acZ!̀{‹§õD~»ZïgŠï�XW\g¶§ZiƒD�X
LL†6ytzZbxŶìX…ZÐõwHìZzgZkÆ—pZgo~z)ëZÏ¯Y6cZ`

ª#ÖÆæ¦ __________ 0uÐ”�X§†t�ZZyzÝÍðz¤&ŒÛMyxzZZy
�XŒÛMyzª#Ö6ZZyZ6!ytzZbxÆ‚BYð¦ƒZT~{]Àm‡…œî��gziª#Ö
M�y0g{0g{ƒYNÐÔ

CN æøÖFÓôà$]Ö¿#×ôÛônûàøeôF̂mFkô]²ômørûvø‚öæûá!

pªÝZvÅMìV»Zïg™D�Xó3C
�h†ZzgcZ!̀{‹§õD~»o]

LL�h»r†Z;~å!¹MJ6ytÐHâúZzgcZ`Igu~Z7‚]MJ»yt  

Šg»g:�@'»&?²lZWBƒXZk6…ä¹�CÙ†~JYéḱìÂJYé�7�
Z½qõwZzg†6¢lç

G
õwé�õwÂw•!h4©-*î

GGGõwÂytõwXtZ7lâ]!ƒÏîZzgZéZVw
ƒ‚‹¬ƒÏî6Fìóó4C

 '''''''''''''''''''''

Ô`72m093 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZÅx6:33

Ô`72m834 ëóW~gçt 3XZ£gŸÔZâxÔ
4XZ$}é GEMMÔ`72m744
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`Šzx
  

 

i}Åw•Æ!g}~        

ZsòÃc]Ô]hÃc]ZzgñÑ*Z£gŸ
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DZÅŒ43š5é EGG]ãŠ~‚bì�»Ñ]ÆãŠ~ZßßVÐc™Cìƒ]Ôd~Zzzg'ZB        

�ÓxãŠ~ZßßVÃÒy™ä~Zë (Mechanics) ÅãŠZk6ìXDƒ43š5é EGG]ÅZq�ác}"5½ø
EG

                              ™ŠZgZŠZ™CìXZkä(~»x!ÐZ̀Zx¡Ó½0î EG�(g}ÔgZ�ÔZzgä!wÅw»]ÃÒyHìX

            Famous Firsts in Earth Theory 

           Regarding Earth Theory,the famous firsts are:                 

            1.Nicolas Copernicus                  (1473-1542)                         

                                           Poland                                                      

            2.Galileo Galilee                          (1564-1642)               

                                         Italian  Physicist & Astronomer                 

            3.Johannes Kepler                    (1571-1630)                          

                                         German Astronomer                                 

            4. Isaac Newton                       (1642-1727)                            

                                        English Physicist  & Mathematician)                

            5.Abert Einstein                       (1879-1955)               

                                         German Physicist                                       

           6.Imam Ahmad Raza Breilvi       (1856-1921)                    

                                       Musim Scientific Theologian 1C                 

Ãtw•i}Å@gõ
iâ:Š*ÐßvÜsZ4‚](gzVÐzZ�¸�ZyÃÃWDÔ̧Zy~œ~ÔiCÙ{Ô%õÔ

�ðÔ_2.çGHyÔe0ZzgÎg`�áï¸XZ’ZðÃţå�i}‚ÁìZzgtƒi}Æ¤Š¤Šl™D�
(ä¸Ãt7 Aristotle 6�À˜ÃW@ìXOp½ã053‚wI[~-*yÆ#ẐgT)

Hå�i}‚ÁìZzgÎg`ÉÓx(g}ZkÆ¤Šw•™D�XQ052‚wI[~-*yÆ
'''''''''''''''''''''''''''

1.Malik,Dr(2010),"Scientific Work of Imam Ahmad Raza",p-127
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(äZgTÆÃbÅ#¿™DƒñtÃt7 Aristarchus ZqZzg#ẐzgˆŠZy¢45é EGI¨g_)
H�Îg`‚ÁìZzgøg~i}ZkÆ¤Š̃xg„ìX2øg~i}Æ´z{ZzgÌ¹Ð(g}�

�Îg`Æ¤Š̃xgì�X¢45é EGI¨g_„z{ª¿ì�TäÎg`Æ‚Áƒä»Ãt7Hå1t

ÃticŠ{=w:ƒZZzgßÍVÆf~V6ZgT»ÃtYcg;X1C
(äDˆÆ0z„ªÃt7H� Ptolemy ˆZiV041Y~-*yÆ#^ck)

|~øg~i}‚ÁìZzgÎg`ZkÆ¤Š̃xg;ìX2C¸z„Ãtå�ZgTä7HåXck
Dy�ÔˆZzgæx~Z*Šz‰ÜZzg«ñgziÇgåXZkäZ̀ZxÛÅïÆaZqgœÇ{Ì»gÅ
ƒð¶XDˆ6ZkÅÂ[LL

&BiŠö ELL.exªYC¶XOpZgTZzgck»7™Š{Ãt0081‚w
JŠ*½~�gz=wg;X!sy-g\ÆZqˆŠZyÃ6"5½ø

EG)3741X3451Y(äÎÛ,œ~~t
Ãt7H�Îg`Ãu7É‚ÁìZzgøg~i}ZL"gÆ¤ŠÌä̃ìZzgÎg`Æ¤ŠÌ‚w

X1601 () Tycho Brahe ½~Zq6ÎCìpÃ6"5½ø
EGÆˆeúguÆˆŠZy7'Z„)

Y(äÃ6"5½ø
EGÆÃbÃgŠ™ŠcZzgðh~ÏFçÆẐÏ¬cÏÃbÃ„9ŒÛZgŠcXTÆ 1546

_.i}‚ÁZzgÎg`2Šzu}Óx(g}ZkÆ¤Šw•™gì�XˆZiVL7'Z„ÆZk
Y(ZzgEH 1571X1642 () Galileo Y(ÔZOÆˆŠZȳÒ5Ò3ð GG) 1564X1630 () Kepler ´45Îæ GF)

Y(äZKî]Æfg)Ã6"5½ø
EGÆÃbÅ×eÅ)�Îg`‚Á 1642X1727 () Newton)

ìZzgi}ÉÓx(g}ZkÆ¤Šx̃gì�(Zzg]hƒ]ÅãŠg¿&Ã6"5½ø
EG’q

(»*xŠcŠX3C RevolutionCopernican)
ˆZiZVFˆŠZâVäZkÃtÅ@GYg~g¿@Wè6191Y~�g‚0ZyZ_^

(7HXZk¹g~ÅgzÐÓxZ̀Zxè�z~pZ{z{ Relativity of Theory Wí6íäÃtZŸs)
*g}ƒVc(g}z{¤Šl~�X4C

''''''''''''''''''''''''''
1.   Draper, John William(2007) "History of the Conflict Between
Religion and Science" The Agnostic Reader. Prometheus. pp.
172–173. 
2.    DeWitt, Richard (2010). "The Ptolemaic System". England: Wiley.
p. 113
3. Rosen, Edward (1995)."Copernicus and his Successors". London: 
Hambledon Press.p.158                                                           
4 . Einstein A. (1916 (translation 1920)), "Relativity": The Special and 
General Theory, New York: H. Holt and Company p.25                                
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i}Åw•Æ!g}~Zsî¹g~
ŒÛWyzZqŠg~ÒyHŠ�i}ZzgW�y‚Á�²†Z�xZLZLæZg~x̃gì�

ZzgEH»Ãt�i}Îg`Æ¤Š̃äìŒÛWãWc]ZzgZqŠgÅgzÝ~!ëìX
�yâCÙƒ43š5é EGG]ñÑ*Z£gŸ{yZq¬ÔgÎw~ZzgBZsx¸XW\ÃÍZgZ:å�Zsx

#³ÃtÅízZ�á®ƒX
W\äÃtjÈi}zW�y7HXZkÆ!g}~ZLZg‚b~Z£â]6ÜZs

Þöö̂æûÙô�mø^lôÊö†ûÎø^áeŠøÓöçûáôô‡øÚônûàæ�‰ûÛø^áEUMUMðD /  Å�
EUMUMðD Êøç‡ôÚöfônûà�ø…û…ø�ôùuø†ûÒøkô‡øÚônûà /

EUMUMðD ÚöÃøn$àôÚöfônûàeøø̀†û�øæû…ô�øÛû‹ôæø‰øÓöçûáô‡øÚônûà /
EUMUMðD ]øÖûÓø×ôÛøèö]ÖûÛö×ûồÛøäÊôo]ÖûvôÓûÛøèô]ÖûÛövûÓøÛøèôÖôçøâø̂ðôÊø×ûŠøËøèô]ÖûÛø�ûòøÛøè /

¬g‚!~ŒÛWãWc]zZqŠgtt~Ði}ZzgW�yÆ‚ÁƒäÃÒyH²Šzu}

g‚!~50Z‚³ŠÑbÐi}Æ‚ÁƒäZzgÎg`ÆÃuÃÒyHXŠZg‚!~Z%O6zW

»gŠH (Science) Z_^7gNÅ−Íð»‚³ŠÑbÅgzÝ~gŠHa¸g‚!~Š*Zzg]h#a
ñÑ*Z£gŸ{yÃtw•i}ÆgŠ6g‚b�Åzz’k�ÛâD�

LLÒz‡»»Zzgi}»jygz×îg6ÑcM`T»Üs2cY@ìZzg�y*zZ�*ŠZy
,ŠÌ̀Zk»‡b:å æø]ÖûÃônø^ƒöeô^²ôiøÃø^ÖFo ±ÃVÆf‚~(0@ZzgZyÆZZyzZsx6wsÑ@ìX

ZkäZ)iZk6*»°cÅ�ZkÆZLZßw6FZzgZßw#5ÐZb¶Xóó1C

  
'''''''''''''''''''''''''''

Ô`72m442 ëóW~gçt 1XZ£gŸÔZâÔ
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w•i}ZzgŒÛMyzug (i)
(Motion of earth & Quran and Hadith)        

ZsxZqåŸ‚§]ìXZsxZLâ+zZßVÅCÙCÙ%~gÉð™@ìXZsòx]»
ÈZzgâ~ŒÛWy0uZzgZkÅ�ZqŠgtt�XŒÛWy0u~CÙÈzF»f™ñ�ŠìXZknñÑ*
Z£gŸ{yäLLÃtw•i}óóÆZ8w6ŒÛWyzugÅgzÝ~qgzfsg‚!’k�ÛâcX

Þöö̂æûÙô�mø^lôÊö†ûÎø^áeŠøÓöçûáôô‡øÚônûàæ�‰ûÛø^áEUMUMðD /
W�Zkg‚!»‹t™D�

»‹t ZZÞöö̂æûÙô�mø^lôÊö†ûÎø^áeŠøÓöçûáôô‡øÚônûàæ�‰ûÛø^áXX
W\Zkg‚!~ƒÐ¬i}zW�yÆ0ZsòXÆ!g}~��
LLZsòXtì�i}zM�yŠzâV‚Á�ÃZ“^gì�Xóó1C

QZLñ�6qgzfsWc]Wc]ŒÛW6ÐZ+Ñw™D�         
2C øÒöØ'ÊôoûÊø×øÔõm$Šûføvöçûáø!        

LLCÙZqZq†~¾@ìÔ�0ã~Tóó
Zv³zV»Zg�áŠM\Æ7ÃìX
]ôá$]Ö³×³äømö³ÛûŠôÔö]ÖŠ$³ÛFçFlôæø]Ÿûø…ûšø]øáûiøö̂æûŸøæøÖøòôàû‡ø]Öøjø«]ôáû]øÚûŠøÓøö̀Ûø^Úôàû]øuø‚õÚ(àûeøÃû‚ôǻ
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óó3C
ŠygZ]Åp~»ñZ

ñÑ*Z£gŸ{y�ÛâD�
LLŠygZ]Åp~¤Š¶ZgèÐâ'ŒÛMyxÆÜsZzg»äW~»è<ØìÔZzg¤Šl�z~Ì         

 ''''''''''''''''''''''''''
322 - Ô`72m222 ëóW~gçt 1XZ£gŸÔZâxÔ

422 - 2XZ$}é GEMMÔ`72m322
3XZ$}é GEMMÔ`72m722
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øg}4Šq!ëìX8©3©0î GGGGSZk»:¤ŠlMë[ìX
1C æø]Ö�$Ûû‹öiørû†ôpûÖôÛöŠûjøÏø†)Ö$ø̀^ƒFÖôÔøiøÏû‚ômû†ö]ÖûÃøô̂mûô̂]ÖûÃø×ônûÜô : ‡wZv¬\

ZzgÎg`¸ìZLZqIZƒÆatZ0Zi{ìi'Š„DzZá»XzZv¬\ZDXóó2C

''''''''''''''''''''''''''
1X[:83

Ô`72m201 ëóW~gçt 2XZ£gŸÔZâxÔ
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EHÅ¹g~»ózW~Ŷ{ (ii)

ÃãŠ¯™Ãtw• á“ðWû ]h{»Š“ðW~ì�Z�x~̧]Yf/Zzģ]*�Û{0ðYCìXZk

i}ZzgjyWë[7HXƒÐ¬̧]Yf/Zzģ]*�Û{»Šú~™äzZÑEHåZkäZkñçq

ZqÂ[èT»*xLLZßwD8óóìñÑ*Z£gŸ{yäZkÂ[6qíÌ–XTÃLLZŠZg{î]
Z,âCÙƒ43š5é EGG]¸MVäEHÅ¹g~LLi}Îg`Æ¤Š6ÎC ZâxZ£gŸóóä�áùÌÅìXW\

ìóó»gœ«%ûYìzâúZ0Zi~HTÅnW`J7QìXW\äZkñçq6‚"543¨ë JEHGEqgz
fsóg‚!–X

EUMUMðD Êøç‡ôÚöfônûà�ø…û…ø�ôùuø†ûÒøkô‡øÚônûà /
Zkg‚!Z�i!y~ÌFÀqgzfs*xÐW[ìX

              / óóA Fair Success Refuting Motion of EarthLL

                   By Molana Ahmad Raza Khan          

                    English Rendering

                   By  Abdul Hamid Maiskar

                   Idara Tahqiqat-E- Imam Ahmad Raza,Karachi.              

ñÑ*Z£gŸäZLZkg‚!~ÜZsÅì�EHäZK¹g~Å¯Y*�ÛeZzgYfš6
g¿ìXW\ƒÐ¬Zk¹g~ÅãŠYfšÆ!ëƒä6�kZzg*�ÛeÆ!ëƒä6!g{
Z,ŠÑbŠ��ˆ]h{Æt”{�@�‚,ZLìpŠŠ%YñXQ{Å~îGMMw•i}Æ!ë

Êø³³³ç‡ôÚöfônû³³³à ƒä63:ŠÑbf™ò�ÓxÆÓx¢oZzģ~�ZzgñÑ*äZyÆ´z{ZLg‚!LL

óóÆl)~53Z,̧Z2�]hDZÅŒ43š5é EGG]ÅÂ1V�ZßwD8rEHÔD �ø…û…ø�ôùuø³†ûÒøkô‡øÚônûà

8ÔZßwDˆÔÂg{¬ÝÔuZëæxÔ°â]�á›Ô'Z58z){~èÃg�f™GQZyÅ=%]
XXËÃt»gŠHÔËÐñZkÅXW\ÆZkg‚!~èÃgwzs{Ð%ZŠqgzfsÂÁƒÏX

ZÐ%ZŠZßwD8'EH
oÐ%ZŠD8
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mÐZßwDˆ
yÐÂg{¬Ý
bÐuZëæx
WØZkg‚!»Z)à¬gs™D�

»Z)à{� Êøç‡ôÚöfônûà�ø…û…ø�ôùuø†ûÒøkô‡øÚônûà
ñÑ*Z£gŸ{yäZLg‚!ÅãŠ‚bÆ]hZßßV6g¿@�Z70ZßßVÅãŠ

6ZyiøÃ‡»´`HYñÔW\��
LLëŒVz{ZñgÒy™,Ð�„‹]h{~ŒÛZgcCzt”{�zZµ~9ƒVcß_[

Xóó1C ô æøeô^²ô]Öj$çÊônûÐ zÐ]zw±ïGLi}Æ¦Š~Âtg‚!„ìZzgZÝo6ÒÌ™Š,ÐX
Zkg‚!~ñ�Š�

HgZ]45ò XG]]h{»Òy l):
*�Ûe6cZzgQkÐZ8Áw•i}6!g{ŠPX : `Zzw
Yfš6¯xZzgZkÐûyw•i}6�kŠPX `�zx:
pŠw•i}ÆZ8w6Zzg3:ŠPX Î̀x:
Zy2]»gŠ�„]]h{Zm]w•i}~7™CìX `Xgx:
µ3ïGELZÅ;0î XGÐ¤ŠlèMë[zjÈi}»o]X {Ø:

ñÑ*Z£gŸ{yägŠw•i}6ÀZqÎ0õŠÑb‡ìGW\pŠ��X
ûyw•i}6ZqÎ0õŠPƒNX~Gg{Z‹Â1VÅ�XÅë eô³vøÛû‚ôǻiøÃø^ÖoF LLt

äZ&bzoÅÔZzg7g}â}ŠÑb.egz×z»ï8¬\{møg}ZXŠ�Xóó2C
pZ¤Zkg‚!»Ng_·HYñZzgZyŠÑbÆf~ŠÑbÅ®ZŠÃkYñÂZyÅ®ZŠ~'×h

ZŸ†ƒYñXZkg‚!~ñ�ŠPî]ÃZÄZ*]Æ�f™HYñÇX
ñÑ*Z£gŸ{y53¸Z2Ã�gl)ÆŠg`™D�ËÅ=ôÔËÅ@GZzgË»gŠé™D

gŠHìXZy¸Z2~EHÅ ®é ƒñŠ3ðŠï�XZyÃãŠ¯™Šz(}‡âyYfšZzg*�Ûe
Â[LLZßwD8óóÐÌZZ½‚]ÜGXQZyÅ=%]zÂí]™äÆˆ*�ÛeÆ
gŠ~21ZzgYfšÆgŠ~05ŠÑb‡ì™D�Yè¤Šlèi}ÆŠz(;/õ FXG�XZqYfšZzgŠzu~

'''''''''''''''''''''''''''
Ô`72m542 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
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*�ÛeZtŠzâV(;/õ FXG¤YNÐÂpŠlŠ¤Šli}»Ãt!ëƒYñÇXZ[l)ÐÜsZqZ(
‡°{ÒyHY@ìT6ñÑ*Z£gŸ{yäZ‹ZnG�Ô�go]Æ7HY@ìX

âŠ{ÆZbZYÆ0EH»Ãt
LLZ�xZbZñŠ'.«ç GGZƒ4k0î GGÐ%“�ÔEHä¥ôÅ�z{.egLgLŸ��

Z’ZñM�ÛàÐ!~‡&ÿELw•z¢zJz"�s�ÔQy~Ãðf~�ÆZ¹Ñë7Z¤p
zëQy~8zõ O�Ûn™nXóó1C

ñÑ*Z£gŸ{y�ÛâD��EH»qgz!ÑÃtøg}ÃtÐ¼ñZkg‚ì�ëÌ
Z�x~ZbZYªZVÆz�ŠÆ‡b�ZzgEHÌZÏ»‡bì²,ŠZ̀bZY»Zïg™@ìX��

]q³ˆ]ñ1Ÿmjrˆp LLZzitðzzøg}è<ØÐŒÛdìøg}4ŠqFIZ�x�ZCÙ�ÛŠ{ª
Ðì�CÙZq`�CÙ~ìX~²nÔîw¾ÔZ¹7zë~ÌZyÅ�7ƒ$ËX,ŠŸ̀Ã

µzuZãâ}ìT~!wZbZY7Zzg!Á{�)pÐ„»‡bìXóó2C
qgz!Ñ‡°{~EHäÜZsÅ�Z�xÆZbZY!~‡.Þw•�Zk6c™Dƒñ

��X
EHÅ¥ô�z{ƒZbZ!~‡.Þw•�„CÙZk!]Æóì�Ÿ!~w•  LLU3

Ð”ìZzgZW‡uÐJww•ZkÆ�!~ÆÜsì1t¹Yñ�Ë„~JwZW‡uÅ
Z¦ZŠg¿ˆì�t&¢:ƒCÂ‡uÐÌw•*eƒCZzgË„ÃZLziyz…8Æ!̄
w•ÐZïgìţ]ìT»»x÷™*ìªøuÅ'×ZØZzgz{&¢ìTÅ�áyJwZWìX
qÝt�ZLziyÆ:�Æ™CìZzģ]¢lç

G
Æ!̄Jw™gìÂ¬gn7Xóó3C

EHäqgz!Ñ‡ây~ÂLL…óó6¤Ä™Dƒñ��X
EHä¾qw~ LLU{tƒ�1ţwZ(™ŠgƒZ�‚g~„]]h{»{Ø™ZŠc¥x7

Z(Â¢ÉŠcTäZÏÆ‚�6ŠZ�̧Z°YfšÃ�™ŠcXóó4C
…Zzgziy~�Ûttì�…äpâqìZzgziyäp�ÛŠ{ì�…»ZWnÅ§sw•™*

'''''''''''''''''''''''''''
Ô`72m152 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
3XZ$}é GEMMX
4XZ$}é GEMMX
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ìXW\��X
øg}fñÜ…zziy~�Ût�ÛâD�z{äpâqìtäp�ÛŠ{ZqÚ : LLÃZ{

~ñßg]âÜìT»ZWÔ_ìQÐwzziyzÒ]ZbZñÐm7Ê-�õ H~ßìÅµ
ÐziyiZZì1ß;Ç~ÐicŠ{¢XuZëZÊ-BðEEx~¹…åŸÃnmìQÜH�…z{é8
ì�ƒZ�xÃË%œÅ§sìXóó1C

uZëZÊ-BðEExÅ„g]�…åZâYÃnmì)s6FìZzgZkÆ‚BtI�…lZg
âŠ{Ÿ~'Z'ƒ@ì�#Ö»Z±g7ÔIÌßìÔW\��

t)&BïGì…~é7É:éì6pŠMÐ¹�z{ŠznìZzwÇªÑ : LLZ̧w
…TÆ:]Z�xZL%œù·Å§sé™D�Ô�øg}™{ÆKc]Y+%œi}t
ålZgâŠ{ŸÆ'Z'ƒ@ìT~ZkÅ�#Ö»Z±g7ÂÇ~Zzgß;ŠzâV»…Ç'Z'ìX

ZzitIå�ŠzâV…Ç~'Z'�ªé−œi}ŠzâVÅË~ìÇ : Z̧w
~ñZi:ÅRö¹VX

ZÏzzÐÇÃlZgâŠ}Æ)z~â'6ìHlZgâŠ{Å¶�ÐÇ$áÇX : U*
t�·z]âŠ}ÐÁ�ƒ@ìõwì�ßìZzgÇ~~)z~ƒXŸAûFZk~  U{:

âŠ{ªz„ZbZñŠ'.«ç GGZƒ4k0î GGX9ßìÅÑÄÇ~¹VÐÑñÏXtßvZZkyZy~MD�
Z+„̂™,3D�óó2C

LLEHä¹�ŠzuZ…psªZqŸÃŠzu}ÅÚÐt!%½ZâZqZƒ@ìÔ
Zq„wÅŠzqzV~QyÆâŠzVÅÚÐZƒ@ìXZqZøkß;ÌßZzgÇ~ÌÔß;icŠ{

¸g~ƒÇ�)z~�#ÖÆßì~Ç~ÐâŠ{iZZìXóó3C
EHÆZkb�»gŠ™Dƒñ��

�ÛtHƒZÔ…ÇÌñZ¬lZgâŠ{åTÆp̧�âŠ}Å¶�Ð$áÇÔ¸ : LLZ̧w
ps~ì¶�»Òpz;VÌäp®ŠzÚŠzÚe7ÔZ¤t�Ûn™ß�ÚzZu~âŠ{ZkÐÁ
ƒYñÂ…ÁƒÇZzgiZZÂiZZÂHtŠzqzVZzgZyÅÚ»Z±g:ƒZX!óZyÆŒVæZg…Ò]
'''''''''''''''''''''''''''

Ô`72m152 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMÔ`72m252
3XZ$}é GEMMX
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ZbZY6ìÁZbZ~ÁiZZ~iZZÔZzgt71ziyÂQyÆŒV…zziyÚzZuìóó1C
{Øw•i}ÆgŠ6ŠÑb

ñÑ*Z£gŸ{yä{Øw•i}ÆgŠ~3:ŠP7Å�XPŠæVÃ�gZPŠ
f™HY@ìX

nwz<»%œ
ˆŠz̀]h{~æ�z~zZgè°æ N}‘��âZ2ZYÔŠZ]{ÛZ`gz){ƒZk  

!]ÅÍZ„Šï��i}%œ¬ÝƒäÅzzÐ‚Áì�™}¯äÆz‰Ü%œâ…�Šzu}
xZkÅ%œeÃÈwYD�W\��

LLÓxZñ¬ÝZzg343ï XGJGL]h{»Z)qì�nwz<»%œZqìXæ�z~zZgè°æ N}ˆ
Šz̀]h{~‘�ƒZk6�á@�pæZg6Šzgi}ây™t$Z!îGGSõw�%°æELz�»Z$‹5é EEt÷6
”hìXóó2C
ŠZ]{U

ˆ]h{~Ë»Z%s7�nwz<ŠzâV™}�z~ÇclgÆŠZ]{U�Óx
�z~zZgè™}ˆi}Æ‚Áƒä6ŠÑª™D�ÔW\��X

LLZyƒÐ{mFZñ¬ÝZzgˆ]h{»Z)qì�nwz<ŠzâV™}�z~Çc
lgÆŠZ]{U~æ�z~zZgè™}ˆŠz̀]h{~‘�ÔƒZk6�á@�pŠzgïi}6
t1�{*e�:™z~:Z�Š%œ:Ú�ÔÂz{Šzg{i}‡!ëXóó3C
'z`ÐŠ?ZzgÃ6"5½ø

EG»gŠ
ÓxZñ¬ÝZzgˆ]h{»Z)qì�!g{'`�z~�CÙ'`MŠgZÔæ�z~™}

ˆŠz̀]h{~‘�ƒZk6�á@�p<ÃæZgi}ây™8'`04X04ŠgZÆƒYN
ÐZzg6Üs02Ô02Æg�ÐX4C
''''''''''''''''''''''''''

252 - Ô`72m152 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMÔ`72m233
3XZ$}é GEMMÔ`72m333
4XZ$}é GEMMÔ`72m533
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'z`Å̂¯™ñÑ*Z£gŸ{yäzŸsÅ�æZg6Šzg{™äzZÑÎg`ìci}ìW\�
�X

‚w  LLZ̧wÔÓxZñ¬ÝZzgˆ]h{»Z)qì�ZkæZg6Šzg{™äzZÑ)Òƒci}(
½~Óx'z`~ƒM@ìpZ¤tæZgi}»ìÂZq'`HZqŠgzHZqŠ±ew»õwXZ
i}M6¶gZkZ

ÄA)ÿ{åÂZ�06ŠgZZkÆúìgZkZ−ßåZi}[6WðÂ¢zg[gZkZ−ßì
Ô-4i}˜VƒÏgZkZ

ÄA)ÿZkÐ06ŠgZMÐgìÇZzgi}ågZkZ−ß„6gìÏÂ'z`~
ZÙw:ƒ*Šg)gXóó1C

'z`Ði}Æ‚Áƒä6Z+Ñw™äñÑ*Z£gŸ{y«�ËäZkŠ?Ãf™7H
ìÔW\��X

LLZz6ÂYfšz*�ÛeZò[ziyäjÈi}U"HåÔŒVpŠŠzg{i}äjÈi}Þ‚
™ŠcXU"ƒZ�Z’ZñM�Û>~˜V¶z�Z[ÌìZzgZJ!¹ìz�gìÏXZkÐicŠ{
‡CÙŠ?ZzgHƒÏ�Šzg{â'„‚ÁëZgh}XZ3ÿXLˆ]h{ÇÃ6"5½ø

EGÆº~ZyxyZçVÐ
¸…gìÂgì=�M`JZyÆ¦Š™äzZßVÃÌtMë[ÐicŠ{gz×ŠÑbìw~:MñŠzgÅ
!'ÉŠzgZi»g!'Ì–K�Û¢»Zk§sìw„:Š�<ÃæZgi}â…„Óxˆ»îQ«
YñÇXóó2C

'''''''''''''''''''''''''''
Ô`72m533 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
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i}Åw•-ð
i}Åw•-ðªZL"g6˜t»Ãð:Ãð¢zg:ƒ*ìcÂCÙb»¤̈âgzwZg]ƒ*

ìc_[ÒÐ*�Ûe¾qw»ŸñTìÂw•™äÆ¼ŠgZ5¸ZzgCÙgZ5Ð¢zg]
7g~ƒYCìÂi}»ætÐf[ÆYäÅH™hÐFßš%SÑixWñÇ��!ëìÅ<å XEZ
i}Åw•!ëìXñÑ*Z£gŸ{yZk!g}~-V��X

LLZ̧wÔi}Åw•-ðªZL"g6˜t»:CÙb»¤̈âgzwZg]ƒ*ìc_[Ò  

Ð*�Ûe¾qw»ŸñTìZzgZkÆa¼ŠgZ5¸Z¤i}ætÐf[ÃYCZÌŠzâV
È$›40î EGEZ,„qÝ¸�f[ÐætÃYä~ÔQZqÅHYVƒðÔtFßš%Sì�

¸‹)�á²{Ð*eÔÅ<å XEZi}Åw•!ëXóó1C
i}Åw•Z&40î GEG

ËŸ»Dg+Cé GEMMZqkyÐŠzu}kyÅ§svƒ*w•Z&40î GEGB@ìZÌÃðŸZq
(ÐŠzu~(w•™@ìZk~̧]Š«ƒCì�qgZ5~qbƒCìZkÃUŠîìZkÐ
Š?ñDƒñi}Æ‚Áƒä6ñÑ*Z£gŸ{y-V�ÛâD�X

LLZbZYi}~DZ«ìX
Zzi:ZbZYÅw•Z&40î GEG~ZzgCÙZ&40î GEG~̧]Š«ì�z{ky$rì�ZkÅgZ{~7}TÐUC

ìX
U3:ŒVZÏŠg7ÉZbZYÅews[ìÂDZ«7ì̂ìXw•"g~Z¤Yfšz*�Ûe

ÐƒÂªCÙ�ŒÛ[ZÂ_[ZÂ*�ÛeZÂewZÂZCZ[qÝzg:ZkÅÃðÌzz
ƒX¾qwZßwˆ]h{6tZ©x$¨45é GGGESU"�:

)1(‰ZbZYZgn»£.ÞÒZzg‰»s[~ƒ*¬X
)2(£ï}¤çGQ[z$›å EQZzgèozZ,»ÀŠÅsƒä»Z%sDX
)3(ZyZ%Ã]ÐYfš~Z%s¢zg~X
)4(ZkÆZ%sÐ*�Ûe~¶�ÑiòX    

)5(TkÅ¶�Ðew~·z]îX   

)6(Zk·z]ÐZbZY~ì̂zZCZ[Zy~ÐËl)»Zïge7Â¬$43©è
GGGEÂzZZ�

''''''''''''''''''''''''''
Ô`72Ôm442 ëóW~gçt 1XZ£gŸÔZâxÔ

441

Urge
nt



çfZvi}~CÙz‰Üqªi²!gìÔCÙ¿ZL0ƒVÆnZbZYi}ÃuÂì̂™@0ñZzgWŠò»i}
Æ‚Bw•²Ä™*ZkZˆk»âú7Ô�gs~áÐqwCkƒCìSî6ZãÇh~~p

Z(7Âw•"g~$¨45é GGGES!ëÔ£Ä]ì�pŠˆ]h{»ZŒÛZgZk»WiZgX eôvøÛû‚ô]Ö×#äôiøÃø^ÖoF
Ëä¹å�i}¹ÂëÃ¹¥xƒCXZk»�Z[¸Šc�i}Åw•Z¤ZƒCc

ZkÆZbZY]Z]Zw•™D¢zgCkƒCXùq™{ÃZqw•ûZgÑhìÔÅ<å XEZ8ø L~7MCÔ�
ÏÅw•ÏeÃCk7ƒCªZJvÇ7X

ëäŠzâV!'U"™Š,�i}ÃZ¤w•ƒCÂ¢zgZbZYÃ]Z]ZƒCZzg¢zg ]øÖû³vø³Ûû³‚ö²ô
*ûZgzs[„ƒCZZq!]6Ckƒ*Ñixå�Z[�ŠzâV¦�$gzZz\ZˆkzZZpZ¹

7ÔÂi}$¨45é GGGES‚Á¡ìXóó1C

'''''''''''''''''''''''''''
643 - Ô`72m543 ëóW~gçt 1XZ£gŸÔZâxÔ
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¸]Yf/z*�Û{ (iii)
(Forces of Gravitation and Repultion)

¸]Yf/z*�Û{Z+¸'�XÃãŠ¯™EHäi}ÆÎg`Æ¤Š6Îä»Šú~
Êø³³³ç‡ôÚöfônû³³³à�ø…û…ø�ôù HXñÑ*Z£gŸ{yä̧]*�Û{ÆgŠ6!g{Zzģ]Yf/ÆgŠ6�k‚"543¨ë JEHGEŠÑb

¸]Yf/z ÔZkÆ´z{èÃg{g‚!Æl)~EHÅÂ[LLZßwD8óóÐ ~f™G uø³†ûÒøkô‡øÚônûàXX

*�Û{Æ̧Z2f™ÆZyÅ=ôÅÔË»gŠHZzgËÐñZkZ(gÅXZ[l)ÐPZ½‚]ÜG
YD�X

(Gravition Law of Newton)            EH»‡âyYfš
CÙŸ~Šzu}ÃZK§srÅZq̧]8ì&!f!cYfš)·(ë�X   

211C - )·(ªZßwD8m57
ñÑ*Z£gŸ{yEHÆ‡ây6c�ÛâD�
Zk»ØEHÃ5661Y~Qkz‰Ü`Zz{z!Ð¸v™ËÇƒVŠÔ!r~å�Šg|ÐÂ

INQÐŠN™ZÐŸìÑ]gNTÐ̧Z°æ»k»YNX5661YJDÙZgzV'kÆZƒZk
ûÐøzx‰Â‰Àt�ZkÂÐ¬EHäÌÃðqi}6¤D:Š@cZJZk»ÃðZzg

:ìw~å&ZkÂä¤™ÂhŠcXóó2C
ñÑ*Z£gŸ{yEHÆ‡°{ÅzŸs™D�X
LLZ�x)·1(~Z¹Ë§sQà¤äu1»éfZC7É)·2(Qy~!~¸]âö     

zÅ<å XEZZq  ì�w•ÅâúZzg@|‡uÅ@7åL¤‰ÜæZ«ìXţ]CÙŸ~ZkÆziyÆÑëƒCì
ŸÐÃðz]Z™ÆŠzu}~�áï™Š,ziyÅÚ6Zzw~•YñÏZzgŠzu}~(|Yñ
ÏX
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ÒÐ+C½5é FFYEìÅ<å XEZÒÐY70@X

p[�Z[Šc�‡Ã(}^ÐX1ÔgN„™̂*7ZXZ[�_ƒi}Zk6icŠ{ì : Z̧w
i}6YV7M¤@XÎZw»AÂ_1V»·z]åz{Z[HS‡Ò6:¤Zi}6�Xóó1C

ñÑ*Z£{yäLLŠÑbEH‚iYfš¢ZióóÆÄZy�EHÆZ,ŠÑbf™òXÃâ+
ÐYfš»!ëƒ*ÑixW@ìXZy~ÐZqqgzfs�

LLZFuZ�xZbZñ�!~ÐìZzgZkÅ¥ôpŠEH‚iäÅÂ‡Ÿ¢š_[
Yf[pŠZKfZ]~¢ìZzg¢71z{�Y+…DeìŠzqzV~�icŠ{vZÐŠzu~Ð

¢F}ÐXÂU"ƒZ�tZ�x&Z]pŠ"_[Yf[…ìXZkÐicŠ{é8»o]Zzg
Yfš»ûyHŠg»gìT»pŠÞqYfšEHÃZŒÛZgìXóó2C

ïtÅVw
ñÑ*Z£gŸ{yïtÐZk§bZ+ÑwñD�
LLïtÅfgZÏAZzgº!Y»gN‚ŠZ:ßìZzgxÃéf�Z¤_[i}ƒCÂZyÐ

'''''''''''''''''''''''''''
Ô`72m703 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`72m023
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£.ÞegDÙZgé6�zi}ìtpŠZyYf1VÃZzgZyÐDÙZgzV{iZZÃt.eM‚ãÐéá
YñXZkÆ‚tZyÅH|¶�tZkÐá™ZLÐ5fXÑ̀x‡ti}ÐZ£wßì
Zzgx»ZC÷åT6ïtzº!YÅ̧]¸̈MˆXóó1C

ñÑ*Z£gŸ{yZzgŠÑbgœ*�ÛezYfš
ñÑ*Z£gŸ{yU:ŠÑbÒy™äÆp̂Š�ÛâD�
LL8¬\gœ*�Ûe~z{!g{ZzggŠYfš~U:;ŠkÐ»M6Ãø�X*�Ûe

6ÂËÂ[~cZ¹ÃÐ:¦g~XYfš6‰¯xŠ¬Šz{ÜsZqŠ?TÅëÂäÌ™,
Zzg§iÒyÐZqÃ&™Š,Xóó2C

'''''''''''''''''''''''''''
Ô`72m423 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`72m033
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i}Zv¬\ÅZ̈yÆnZqxÚìXZv¬\äZk~Z̈yÆn"Ñg�ZäÖ   

gÇ�XZk~ñƒVÆ!¸]Ô!-VÆEÔn*]Å»3Ô0ãÆ`Zzg§b§bÅq,
ñ�Š�XZk~aä]p´VƒCgS�XLñÌ·gW@ìÂL�ZVÔLñÌuâÂL¤âÔL
W0·VzîÃyÂLQ~ZzgpÎZgƒZNÔLi²!ÂLðÆšÆZzgL!glÂLc[WD

�XZÏ§bi}}ß~ÂKyZyÔ}’ZzgØg~Â}ig&Ô}1,Â}0~*áZºnt
ÓxÂg}Zv¬\ÅŠg]»nÆx�á‚g�XZv¬\äZyÃZ̈yÆn’™ŠcXZ[Z̈y6ì

�z{ZyÐHÃZ{ZV@ìX
ñÑ*Z£gŸ{yäÌi}ÆZUƒVÃïÅó{ÐŠ¬X»ÑCZgè6gzúƒäzZá

zZu]Å‘Ò54èGGT+ÅÃÒÅX6�!ŠßVÅAÆ0ñÑ*Z£gŸ{y-V�ÛâD�
LLZv¬\ä!ŠßVÆ`ä6Zq�Û̧Hg�ÛâcìT»*xg°ìÔZk»Š¹gNìÔZzg

Æ;B~Zq(ZÃhZìXZz{ÃhZ!ŠwÃâg@ìZkÅF~ÐMvQCìZk»*xðìX  Zk
zZv¬\óó1C

ZÏ§bñÑ*i}ÅZ»kÔi²!ÔæzbgZzg«gzV~WvÆz�Šz){~ï�ÛâðXZ[
Z\ÅïÃZp}Åßg]~7HY@ìX

'''''''''''''''''''''''''''
Ô`72m39 ëóW~gçt 1XZ£gŸÔZâxÔ
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(Kinds of Minerals)          Z»kZgnÅZlx (i)
Æ�WCìZk~i}ÆZbZY Mineral Physics Z»kZgnDZÅŒ43š5é EGG]ÅZqZë�ác

ÆpZmÒyGYD�

Mineral physics is the science of materials that

compose the interior of planets, particularly the Earth. It overlaps with

petrophysics, which focuses on whole-rock properties. It provides

information that allows interpretation of surface measurements of

seismic waves, gravi ty anomal ies,  geomagnet ic f ields and

electromagnetic fields in terms of properties in the deep interior of the

Earth. This information can be used to provide insights into plate

tectonics, mantle convection, the geodynamo and related phenomena.

Laboratory work in mineral physics require high pressure

measurements. The most common tool is a diamond anvil cell, which

uses diamonds to put a small sample under pressure that can approach

the conditions in the Earth's interior.1C
ñÑ*Z£gŸ{yä½ZgnÅï~6qgzfsg‚!–

)½;Åm]6!gZÈ&Š( ô ]øÖûÛø_û†ö]ÖŠ$Ãônû‚öÂø×FoÞøfûkôqôßû‹ô]Öû’øÃônû‚ /
W\äZkg‚!Ãeg£â]~�HX
1Xi}ÅZ©VÅTy™äÆaZZßwz̧Z°Zzg9]ÅzŸsX

tzZ»kZgn6g^a™äzZßVÆnZq4+ÇàìX
2Xi}ÅZy181Z»k»f™XÐ³™*Ŷƒ@ìZy~47µ™])Â1V~èÃg(

�XZzg701'×hZ]ñÑ*Z£gŸ{y�X
3XZy031qzV»f™HXXÐ³™**ŶìXZy~75µ™]Zzg27icŠZ‹ñÑ*Z£gŸ

{y�X
''''''''''''''''''''''''''

1.     English Wikipedi,"MineralPhysics"from:http://en.wikipedia.org/wiki/

Mineral_physics Accessed on June 5, 2012.                                  
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4XZyqzV»Òy�ZB�WcZyÐ³™*Ŷìc7X
Å113Zlx»,Ðf™™äÆ�̂ÛâD� (Minerals) ñÑ*Z£gŸ{yZ»k

LLt&ÎŠg{113qzV»Òyì181Ð³ŶX~47µmZzg701icŠZ]MZz031Ð
*ŶX~85µmZzg27icŠZ‹MZ(YìÒyZk’kÆ)~:AÇÉicŠZ]Šg)gZã

µ™]»Z5Z`Ì™:ƒnÇXóó1C
X ½ZgnÅïYV7Wð

ñÑ*Z£gŸ{yZkg‚!Ã�Åzz’k�ÛâD�
Æ4ŠqCÙZkqÐ�½ZgnÐƒ³ ‰øønô(³‚öÞø³^]Ú³^Ýö]ŸûøñôÛ$ä]ôÚ^Ýö]øÂû¿øÜû…ø•ôoø]Ö×#äöiøÃø^ÖoFÂßä LL

Æ4ŠqgzZ7®Z Âß`Ü F …ø•ôoø]Ö×#äöiøÃø^Öo gzZì²)½Ð¦[:ƒZzgZkÆ)Ðøg}0Z[
½ZgnÅ�hz®hŠg»gXZk~eg4£x�óó2C

½Zgn
ñÑ*Z£gŸ{y½ZgnÅ°pùÆjZ!Ð-V’k�ÛâD�X
LLøg}xYä�Ûâc½Zgnz{ì�WvÐV™gZÄ:ƒYñZzg�3x:ƒZzgÈ:ƒX

c¸]ÌZ4qzV~ŠZ4ì�:3xƒC�:!3‹3ü
EEƒC�:Q�XZzg�WvÐVYñcZkÐ

3xƒYñz{74øEELZgnÐ7Xóó3C
i}Å½ÅTy™äZzg)½Ð�Ût™äÆnñÑ*Z£{yä£xZÍw~(~(~

0õÃf™HXW\��
LLfñ™ZxäÒy½Zgn~TyWUgÐ�Z�x~*gÐaZƒD�0õÂf™�Ûâñ

�:)1(Z�Zt)2(F$å OQ)3(A)4(fz!y
)5(Z$‹5é EEqóó4C

'''''''''''''''''''''''''''
Ô`3m756 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`3m975
3XZ$}é GEMMÔ`3m285
4XZ$}é GEMMÔ`3m975
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ñÑ*Z£gŸ{yäqgz!Ñ0õZÖpÅZ²!ëóW~Y]ZzgZgM]ÅÂ1V�YìZ#èEEL
ÞgÔ&yZÑŠztÔìZÑ}z){ÅgzÝ~ï™äÆ‚B‚BZKgZñÌ7ÅXqgz!Ñ~

ÜsZqZ�bÅñÑ*Z£gŸ{yÅi!ã°pf™ÅYCìX

Z�Zt
LLSÔZVwÔjâ]~Zk»Z:tZkßg]6W@ì�[õIMZ%æIL*gÐ®Õä Qˆc$š}é EESÃ‡z{g`ù

ZWœƒYñ3*ÕÃZ�Zt:}ÐÉ…-÷EEz$|÷
EE

EzZŠgZuXZyÆ)~LWvÐêŠ&òGW¸~ÃZ�Zt
ë�Z¤pZkÐZbZz£œÚ'ŒÛZgg��i}Î��Z%æIL*gÐ$hå EI]ƒ™({ƒ̂óó1C

ñÑ*Z£gŸ{yi}ÅZZ»kÆZz™sÒy™D�!5ÕäIMM��ZòÆZz™s-VÒy
�ÛâD�

LL_5ëEYL�Zòbk{r¨Ò0î LGME‡~Zqßì�WvÐ¿ÂZzg0ã»·Š¶ÐZzgicŠ{uƒ@ì
Zzg%Ðãìóó2C

£ÄŠzx~ñÑ*Z£gŸ{yäTyZqÎZ»Ï181qzV»ÒyHXÐ³Ŷì
W\�ÛâD�

Æè<Ø~³ŶìZ7Šz2n™,: …ø•ôoø]Ö×#äöÂßä LLTy‰ZâY»ÑgXÐøg}1âxZW
ÔXÅ=ôÂ1V~Zkz‰Ü7ÃìX µ™]
�MäZŸ†X '×hZ]

)Z7Zµ™*÷~f)ŠZg~¶@�ëw ö æøÒø³^áøuø³Ï&³^Âø×øo]øÊû†ø]‡ôâø^Òønû¡ømöŠø^Ñö]ÖûÛøÃûÏöçûÙöÚøŠø^Ñö]ÖûÛøßûÏöçûÙ
»f™®wÅ(:ƒX](3C

Z»µi}
ñÑ*Z£gŸ{yäi}Å181Z»k»:Üsf™�ÛâcÉZyÅ¬]ZzgZ©xÌÒyGXp

ñÑ*Z£gŸ{yäŒV6îZªZzgƒZgÐZA[HXW\pŠ�ÛâD�X
LL$¨ÿ
EGL„gZ]~îwƒZgì®ZÜsÑgZ�ñ‰Ã6¤®™,1Ü5]c8©5é EEG]Ty~

''''''''''''''''''''''''''
Ô`3m085 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`3m795
3XZsÔ`3m826
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sZ�oƒXóó1C
ŒV6ÜsZyÆ*ñV6ZrYHYñÇ

µ™]
)1({u�ZÝZÑßwìX
)2(øg}4Šq{¿ØgÌT~ÃðqTuÅ&¢:ƒX
)3(gêX)4(ß'çOX)5(!gq,ƒc‚ÝX
)6(½gX)7(*0uÈq6¤ZƒZ½g²ZÐF~:ãX
)8(Fi}6T6r»ƒƒZX
)9(‚}Åi}²ZkÅ�„5y:ƒX
)01(¤Š!Š$ÑX
)11(£ƒði}X
)21(#iZgi}T~Ð#ÀƒZ¤p�FÌƒ²z{#!-öHOÐ¯ƒX
)31(³!-öHOZÝX
)41(uc!-öHOX
)51(�zSÔZ̧wz{ucè»)ìX
)61(»à!-öHOX)71(é!-öHOX)81(!!-öHOX
)91('^~X)12(̄ÿ QLZg*X)22(É;xX
)32(Í0}ÅŠ-ZgX)42(e™5ÒðGVÅŠ-ZgX
)52(

²AöF
OZ•ÅŠ-ZgX)62(!-öHOÐ©ƒðX

)72(
²AöF
OZ•X)82(ÇgZX)92(AT~!-öHO¸̈ƒZzg0ã¦[X

)03(£ƒð{uX)13(!-öHOÆWlg}°X
)23(z{øzs‹g3X6½Zgn„}�zcMãz){ÅgöƒX
)33(!T)™s!-öHOÆ\áÔ§cVX
)43(²ŠZgøs‹»z{gcT§s²7X

''''''''''''''''''''''''''''

`3m826 ëóW~gçtÔ 1XZ£gŸÔZâxÔ
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)53(8~X)33(gzhZX)93(®X
)04(èfX)24(uqX!gqÏƒð&ÀöFOZ•X
)34(è~XßÆgm}�i}6ƒD�X
)44(Šgi~ÅATÐz{À}ÃÃ™̂sðŠ!@ìX
)54(ÈX8ðFQä»ß&Y7™8ðFQ*¯D�X
)64(ÈÅƒðŠ-ZgX
)74(®ÒjèE8ðFQ*ÔZ̧wªz{�_5ëEYLÈc_5ëEYL%%ÃðßY7™¯ƒX
)84(ßÅgZÄZ̧wªa*X
)94(t�Zk»)ZkÐJFìX
)05(cÃðßY7™51YñX
)15(3xß5™YïYñÔtƒßg'ßÅgZÄ�X
)25(âg{!wZhZä»̄EÙ@wa*5ƒZXZ̧w:âg{LpŠÂÃÌ¹Y@ìX
)35(c¸]i%Ši']9zi{X
)75(

&ÑBø EEIX)85(̀X
)95(%YyªñóX)06(aç Q)X
)16(S')å ILªZ�ãu)({zucƒ@ìX
)26(ºenQX)36(ig#-÷

EGEEÙ@wX
)46(ucX)56(éX)66(({X
)76(%ŠZg�nãX)86($ðGQ»X
)96(nãhX)07(Ñƒg~#&ìJZzgJZ0gZãë�X
)17(z{#�!-öHOÐ¯ƒX
)27({uT~ZkÐÁgZÄBƒX
)37(-4Z¤WNïŠZzg{uiZZìX
)47(Î*ÀZWŠòYâgTq6!-öHOcZ(½gƒ�;B¢}ÐZèV»¶y0YñXóó1C

''''''''''''''''''''''''''

Ô`3m826@246 ëóW~gçt 1XZ£gŸÔZâxÔ
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'×hZ])ZqÎ‚]q,�!{3ýEOäiZZX(
)57({uËX
)67(KÅŠ-ZgX
)77(K»²CéFOpZ{$¹é FO�ÛlX
)87(i}T6M7~ìX
)97(Ji}T6z'k™0ãøŠX
)08({ZTÆZ0g0ã½ZZz6Ð™ƒZX
)18(7c!-öHOX
)28(Mã!-öHOZzgz{³èÅ)ìTÆ1g}bbˆ�Zy~z„�Ûtì��zZzguc!-öHO

~X
)38(̄ÿ LLuØ}uŠðäÅ!-öHOC~âb)gz~pÒƒCì¯ÿ LLèZi~zvÃgÏBCìX
)48(̄ÿ LLpgŠã{ØÎ0S!-öHOpÒplfZB&vyZ‚ãë�X
)58(HzwX
)68(Yh~è�)Æ£.ÞìÖ7gB¢)YCìX
)78(»ázZg~ñÅè�ÎäÅ>ƒCìX
)88(aÛÅºX
)98(àg»ùX
)09(Š-ZgÅÅð QãX
)19(0~)g}»5gêX
)29(!Åð QX¸h»gêX
)39(uZ[�áQzgÐ0ãÃW@ìX
)49(g&ëG

YLgzZy�0ãÅ§bcìX
)59(ŠMV»&Õä GMT60uCZmJìZ¤pWõ3[X
)69(Šg½V»�T6RŒäèmJŠ~X
)79(‚,Å!ÑX
)89(èÔ!-öHOì�

&A?çEƒYCìXnãqzVÅ§bi}ÆZ0gÐÀìX
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)99(7�X)001(&ÀöFOvuX
)101(gt�ZqnÅØ{uìX
)201(

\AöFOìÆ'@²Zy6)½»gzµ:ƒX
)301(nQÆ'@\áz){X
)401(!-öHOÆ[äX6)½Ågö:ƒX
)501(‡Æ‘Ñõ EQOZ¤pZy~gzðz){»iƒ²!-öHO¸̈ƒX
)601(ßÅR~�ŠgCßŠZwÆ'Z'ìX
)701(òZqßì(Ÿ1¹é FQEƒZX
)801(CÙz̃Š-ZgzV6ucg8~»xWCìX
)901(−7~ZkkŠ-Zg6CÖZg)²ƒCìX
)011(T�qg]Æ»x»a*ìX
)111(»Ña*tÌ»§qg]~W@ìZzgÃ́¦[X
)211(µ5é YHOÔ&ÀöFOZ•Âh™»Ñ8ðFQ*Zzg²-ö

YHO5D�X
)311(1!²-ö

YHOZzguq5™X
)411(²»C{TÐŠ-Zg6C~ƒCìnãßì²!ZCZ`ZÄB}é Eu4èGEX
)511(²Aºÿ XÅŠ-ZgX
)611(-4TŠgzŠ-Zgc¿61!còQZƒX
)811(TŠgzŠ-Zg6!ß%æGMƒX
)911(X6!ŠZòX
)021(Ñ¿X)121(ucX)221(!X
)321(igŠX)421(ŠJãX)521(W�ãX
)621(

²-�ö
G

X)721(ióg~X)821({Å
)921(Ã!X)031(\i~X
)131(9zi~gùƒV�Z¤puc~sÔ!~¡qÂ»WxÅYw•íÆ#/õ FGOÔigŠ~LMã

ÆÎZÈÆYwÔŠJã~L!ÉÆÎZz„Â»YwÔW�ã~Ã́Ô¡qÑ�gŠÔ²-�ö
G

~AwÅ
YwÔióg~~!Â»Ô{Å~Ã́ÔÃ!~Ñ�gŠz\i~~kh~Ô9zi~~Â»z){z){Zâñ)Å
Wölì1¾ßg]ZÝTìZÏ»zMz¸̈ZzgTy»iZk~göÑäÆnƒ@ìX
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)231(&ÀöFOG�z;V…è
EEL�„7X

)331(_5ëEYL%%X)431(_5ëEYLñ\ö WX
)531(_5ëEYLéX)631(_5ëEYLucX
)731(8ðFQ»Ô�Z!X)831(_5ëEYL*g{uqâb¹ÖZgf¨}f¨}úcVX
)931(±ð Y0z„é¾V9£Ó»å EZgÔZkÆæÌ‘�X
)041(vZtŠX)141(ïtX)241(_5ëEYL�tTÆ7w�g�X
)341(‚yX)441(}X)541(™&X)641(ãàX
)741(%tX)841(gs»Ã́�ßìX
)941(ôX)051(FÎy»z{ß�Ç~‚PìX
)151(�áxÑp»z{ß�Wv~eZáÐfŠêìX
)251(r¨Ò0î LGME‡»z{ß�¤x0ãÐuƒ@Zzg%ÐãìX
)351(vZÅ¨45Ïî EGGTÅ#-ö EGO¯™°D�X
)451(�gnãßìX
)551(_5ëEYL̀ZsX
)651(Ñ�gŠÔ)751(iCÙ${X
)851(${âg�nãƒVX)951(ŠgcðÂ»�ßìX
)061(ZÓkª‹ZX
)161(́X)261(ïX)361(LZ`X
)461(_)561(‡¦uÖg�ZCÙÐìigŠuqâbâg@X
)661(_5ëEYLo~ÔŠg|ÅZÏ¡ÃWCìXi-g~aZY@ìX
)761(_5ëEYLZ̄x/LZ`1ZZkÐ−XtÌaZð~»xW@ìX
)861($hå EQMO�xßìcØ%YyX
)961(š

4-÷ X
EEªš40î XEM¤çELL0~&ßvŠ‚�Û81s�X

)071(‘4èGEQZÅ=çXLª¢X
)171(bqª${ZãX

'''''''''''''''''''''''''''

Ô`3m246@746 ëóW~gçt 1XZ£gŸÔZâxÔ
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)271(ŠZ:ÑãX
)371(!Ô)471({ÅÔ)571(~̄CÙ@wX
)671(Â]ÿ LX)771(JX
)871(7ÀöFOÆ0^X
)971(Â%Æ!^�ßÆƒVX
)081(7wYV:nzŠƒVX)181(Z'uXóó1C

)Z»µi}
£xÎx~ñÑ*Z£gŸ{yZyqzV»Òy�ÛâD��i}Å½Ð7�X

Æ4Šq³97XªCÙì�ZâñnzŠ{� …ø•ô³oø]Ö³×#³äöÂøßûö̀Ü LLz{‰ZâYXÐøg}Z[
½Zgn�ZyÆÎZŠ*ÅÓxq,øg}Z[ÆZ)qÐ*‡.Þ³�ÂZy»Ñg*lzg1ëŒV
$2gZy»f™™,X6Ã~ùZkz‰Ü7ÃX¬xZi,�Ty~Ãð&CÿLØƒc:ƒ�fäù�Ûâc

ì�vkÇ~m~'sÐ³!ëìZk6‰úZx}ÐfäZ+q,YVkNZyÐ³:

ƒZCÙ¿Y}ìtTyÅß.ìCÙ¿Z¤Y}ÌìÂ-V„�fñ™ZxZÃŠ{�Ûâ‰zg:HZLy
ÐYy©Z̧wÉtZ[vg}aªCÙ�zg:Zy~z{Øì�‰Z[$+6Ty»*‡.Þƒ*ªCÙ:
ƒZXóó1C

Zk£x6ñÑ*Z£gŸ{y031Z+qzV»f™�ÛâcX85µ™]�Zzg27'×hZ]�ñÑ*
'×hZ]Æ!g}~�ÛâD�

Xóó2C æeô^Ö×#äô]Öj$çûÊônûÐ LLQ'×hZ]KZzgZy~¸�&CÿLØzµzZÃŠ{@i{»ÒpgOX

µ™]:
)1()ƒZ0ãX�®ÿ M»'sZ¤pËÅËƒX
)2(ÀZX)3(RZX
)4(Šg|X)5(vkX)6(Ç~X

'''''''''''''''''''''''''''

Ô`3m056 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
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)7(ÅgZX)8(m@]X)9(ñ}'X
)01(m~X)11(z‰X)21([VX
)31(8ðEMX)41(CÙn»‘Ïî EOX
)51(WNX)61(]4ð MGOQX
)71(]ZlxÍxX
)81(Î*X)91(e0~X)02(ß;X
)12(gZ8X)22(]4hé GX)32(@mX
)42(#ÔnãigŠ@m|Æx/ìWõÐ({77@X
)52(–X)62(ñCX
)72(½g}Ð0ƒñƒVX
)82(%Yyì!-÷

E
áQg{ŠòXªgLñC�ZyÃÌ%Yyë�X

)92(‚>X)03(CÙ#�0ãÐ¯ƒX
)13(vX)23(µX)33(»¯gX)43(i*ZyX
)53(]ë Q�ZqnpÒìX
)63(iZ`XÐX
)73(‹ZÐ!
)83(({ÐX)93(%ŠZg�X)04(0gZX
)14(¡qh�gï~Šzu~q5™¯D��AX
)24(gZÄªÇ~z){)½ZgnÅTÅï¦g~X
)34(#iZgi}T»#0ãÐ¯ƒX
)44(#iZgT»#!-öHOÐƒ1ZkÆ0ã~ez!ƒðìX
)54(øzs‹»z{gcT6gZ8z){)½Å²ìX
)64(T6)½ÅgöìX)74(gz"øzsX
)84(z{8~T~ŠzZNeZw™åðƒVX
)94(!-öHOT~gZÄX
)05(T~WN'Z'ciZZAƒVX
)15(AT60ã¸̈ƒX
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)25(*0ui}ÔZ¤pÈƒäÐZW�„iZbƒ™úiÆa0uâãˆƒX
)35(½g�*0ui}ÐZVX
)45(½g�Fq*0u6¤ZZ¤pQÈƒŠX
)55(½g�Èq*0u6¤ZZzgZkÃF~âX
)65(Šgi~ÅAg3X
)75(G*yÅ!-öHO˜V�„»óƒX1C

'×hZ])�X»ñÑ*Z£gŸ{yäZŸ†H(
)85(i}cNhT6Šz[TÏìX
)95(T6's)ƒZƒX
)06(T»'s£™Ëg;ìX
)16(T6z'kg;ìX
)26(T6z'k™ÁŠ10ãYg~ìX
)36($¹é FO�ÛlcŠ-ZgT6»„¨ìX
)46(!zgc{:ÅŠ-ZgÅzQ~ìX
)56(z{i}T6TÅzQ~ìX
)66(!-öHO»lZrT6»ÖmSìX
)76(̄ÿ LLÕX
)86(gZx7gì�!-öHO6)ÑìÔ;VT§sì:mSƒZk§sgzZìX
)96(@xì�”Zzg)ÑìX
)07(z{

\AöFOìX
)17(!-öHOÆ[äX6)½»gzµìX
)27(âg{X
)37(̄ÿLpgŠãX
)47(‡Æ‘Ñõ EQOX~)½lZg~Á7X

'''''''''''''''''''''''''''

Ô`3m556 ëóW~gçt XZ£gŸÔZâxÔ 1
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)67(0g}»VX )57(0g}»ÍgZX
)77(ÎäÔe0~ÔgZ8ËŠJ]»VX
)87(µ¡qª|Xtnã7@mZzg8iï EMG5™¯D�ZÐr«ç QE'ßìX
)97(Ç̈X8�l‚ÂVŠJ]»ù·X
)08(½]X)18(òX
)28(̀ð|gX)38(Ç~z)3½gö X)74øEELZgn»Ã́X
)48(Øg{X)58(â�áŠä‚X
)68(\<é QXÇX)78((Ÿ5¾æ FHH~X
)88(iZ`Z8�.ç EEGy~ª8ðåX
)98(1g{Zg*X
)09(º!X
)19(C{»̀~�²»é{ìªgZ8Zzg8iï EMGÐáZzgŠBWç~½ZY@ìX
)29(»V�0gZY@ìX
)39(Sè!÷Ågî"ì�WYCìX
)49(ìzggZ8ZzgC{ÐáìX
)59(ŝ~X
)69(s�áòX
)79(sï‚yƒ¡qq,�0g}ZzgnQÐZFKV6¯D4è XCÙFI~0gZ
¸̈ìX
)89(sy~Zk~ŠzâV)z~CñYD�¾qw74øEELZgnÐ7X
)99(sgâãtj[zéÎ�ÐkìZkÆŠzâVb)½�X
)001(g„sÔ)101(ß!yÔ)201(Z¤X
)301(ñà»#X)401(A�Zqvk»3gìX
)501(˜V»^ï MGX
)601(m@]ÆThZñƒñ�CÙX
)701(°™ïáƒñ#X
)801(»õ)901(;)011(Š̃X
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)111(H)211(y${)311(;»a*)411(Ñ�gŠ
)511(Â»)611(${âg
)711(E)811(z{ß�Nh~–~Ô
)911(ÈÔ)021(‚„Æuz�s~‘�X
)121(_5ëEYLâ„ß(Æu~�ZqTìX
)221(‡gŠ‚ÇñÆ$y~X
)321(âg${‚,Æaç M~&!è MEë�X
)421(�‡)521(T"y6z{̈ƒðƒZk6Ì7X
)621(_5ëEYL¤Š{)721(_5ëEYLV:)821(_5ëEYLy~
)1(ß7Ég»ŠðZVìX
)921(�gZt°ƒZ@mX
)031(_5ëEYL]4ð MEQtÔtZqnÆÕ�ñÆ:�BD�Xóó1C

'''''''''''''''''''''''''''
856 - Ô`3m556 ëóW~gçt 1XZ£gŸÔZâxÔ
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(Researches on Earthquake) i²!6ï (ii)

(How EarthQuake is Produced) i²!¾§baZƒ@ì
i²!WäÆ!̄Æ0ñÑ*Z£gŸ{y-V�ÛâD�        

LLZzgaZ-Vƒ@ì�ZqNhÓxi}Ã�ìZzgZkÆg8i}ÆZ0gZ0gƒ(�ƒñ    

��(}Šg|Åa,ŠzgJZ0gZ0gÄ�ÔTi}6çfZvi²!»¬ƒ@ìz{NhZLZk(
Æg8ÃRŠêìi~�@ìXóó1C
i²!ÆaZƒä!g}~Zq¬xt»ZiZ!

g}ÎZwH� uŠZgšZ°×y{yäñÑ*Z£gŸ{yÐi²!Æ!
LLi²!Æ!g}~�gì�i}Zq�á˜Çƒ6ì�z{ZqT69~gSìXZZk»ë   

Y@ìÂŠzu}6$w™gÄgìXZkÐ�Rzw•i}ÃƒCìZkÃi²!ë�XZk~Z§gt
ì�Ri}Zq„ìÔZkqª~Rƒi}Ãƒ*ecÔi²!ƒ(7VM*ecX¦Zgltì�Ë(
ÁÔË£x6icŠ{Ô}!Ç7M@Xóó2C

ÂñÑ*Z£gŸ{yä�ÛâcX
LLi²!»:èÃg{i!yiŠúZx¡"ZÝìZzgZk6z{Z‹ZnÃ„CÙ9zßZ[Xóó3C

qgz!ÑZ‹Zn»�Z[e1øg}4ŠqU"7
LLZ¤pZkÐ�Z[eå�øg}4ŠqFIZ�x�ZCÙ�ÛŠ{ÐìZzgZy»Z£wõwœgZz){~»�
8È#aäTŠgŠÑbZ8wbYÑ#-?ç GGEE~6‘�Zy~ËÐZ8wÑb7ƒ@X;VŠzb»Z£wõw
ÀìÔt:øg}̧wÆo°:ŸÆZ£w-»*°ÔŠ-ZgŸzuZãªYCìÔqÑèz{Z�xº‘ìÔŸ

µáy™CìËŠg Z̈y~ÑÅV)xµZíZt�ZzgªCÙZ£wÔpgŠÎÐŠ9C@ì�Ã&
ûìÔQZy>VÅZ%ş]Cg„ì�)xÅ!gOËu6özŠ7IZM�høg}0k

Z̧~ÐZ̧~ƒZzgZkÐ‰Z�xéM‚z){~)xZÝÃ:MNe�ZkÐicŠ{̧]zZÑh
'''''''''''''''''''''''''''

Ô`72m49 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
3XZ$}é GEMMX
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Z7Š3Š}X!™<å XEZÃMäÆaŠzâÃ¦~�yÐ†iZztƒ*¢zgXZÚ¸eû6B
ìŠzâVâ!ë;5yƒ™iZztgzenzxƒY@ZzgÚÃ7MCì¸:ì�ÃZ“UXÆ
aZ%s©7�1zÒ‹ˆz;VÛ¢i}ª½ãegDÙZgéÆîwzZŒZŠÅZ¹Šg:g„
ŠzâV�̧%°æELZgnZzg£xè*øÐ†!ëZqŠzu}6;¥xƒD�iZztÃ!¹7gLÂ)x»
Zk!gOJ)¼ŠØZg7É¢zgì�Ãð¸~Ð̧~pgŠÎZ7ZqÐi:™nZzgR„CÙµCk
ƒX1C

i²!aZƒä»:Z-
(Real Reason of Producing Earthquake)           

LLZi}ZbZñº‘»*xìÂZkw•»ZW‰ZbZYÃ)‰Ã:)l7�ZI<
Æ4ŠqCÙq»:Z-¡ZgZŠ>æZv³zVìXæZbZYÆaZgZŠ{’qƒZZ76ZWzZµƒ@ì
z'Xóó2C

:Z-ZgZŠ>Zv³zVƒä6[Š?
LLÎZgZyŠgcäx@{Hì�ZcÄîÃy~�šŠÑD~jZàAsu¤yª�y�ÑðZzgšŠ

†Ô~jZàAs]~ªŠc†g~ìXZq˜iZŠOÐY@ìZzgŠzuZZŠOÐMg;ìXŠzâV£.Þƒ
™¦g}Zk˜i6JîÃyìZzgZÐ!ÇZŠZwzZEyÔqÑè!ë¼Z(7̀XZqz‰ÜZq

�}ZeLìz{ƒ@ì Úø³^�ø³^ðø]Ö×#äöÒø^áøæøÚø^ÖøÜûmø�ø^ðøÖøÜûmøÓöà 0ãZqƒZZzgZWZkŠgZÔÂ!]z„ì�
Zzg�7eL7ƒ@X1Zk�Z[Åq~ëÃZkz‰Üì�z{ÒyúZxÑqÐU"ƒÔZkÆŒÛd

ŒÛdo]ÜsZ’ZñM�Û>i}Æz‰Ü„ZJNhaZ:ƒñ¸Xóó3C
ugÐŠ?

: Ð%z~ì� …ø•ôoø]Ö×#äöiøÃø^ÖoFÂøßûö̀Ûø^ |]¦*†ZvZ0„k
LL�ÛâcÔZv³zVäZy�‡]~ƒÐ¬̄aZHZzgZkÐª#ÖJÆÓx£Šk

Qñ\³zVäTaZÅ  �ZñZzg²lèZÅ:ö X0ã6å0ãÆggZ]ZZ̀yÐM�y]Z]Z¯ñ‰
'''''''''''''''''''''''''''

Ô`72m49 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMÔ`72m59
3XZ$}é GEMMX
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Zk6i}wðÔi}1èâ„6ìÔTG8Ôi}ÑêhÐXZk6Nh)™1Í™Š~ˆXóó1C2C
ŒÛWyÐŠ?

6�Zv¬\ä�Ûâc
3C o æø]Öûrôfø^Ùø]øæûiø^�÷]

ZzgNhzVÃÃ¯cX
ZzgZv¬\ä�Ûâc

4C Êôo]Ÿûø…ûšô…øæø]‰ôoø]øáûiøÛônû‚øeôÓöÜû  æø]øÖûÏFo
ZzgZkäi}~5eZá�}»á™:»|X

ÂäñÑ*Z£gŸ{y
LL1ti²!‚g~i}ÃåX{m{m{mñZä~i²!M*ÔŠzu~(:ƒ*ÔZzg˜Vƒ*z;V

Ì”]z0~Zƒ*ÔZk»:z{7�úZxCD�X:ÇÂz„ZgZŠ>ZvìÔZzg¬ÅêLZò[
~!̄Z-ÈzVÆçàX

5C Úø^]ø‘ø^eøÓöÜûÚôàûÚö’ônûføèõÊøfôÛø^ÒøŠøføkû]ømû‚ômûÓöÜûæømøÃûËöçûÂøàûÒø%ônû†
»�¤Bìvg};ðVÅ¾ÇV»$!ìXZzg¹¼çs�ÛâŠêìóó6C

i²!aZƒä»¬Š~:
(Common Reason of producing Earthquake)   

LLZzgzzz̧qÃ{‡sÆg6Åw•ìXhd-B0î EWEz¬\äÓxi}Ã�ZqNhaZHìT
»*x‡sìXÃð(Z+7˜VZkÆg8i}~:�ƒVXT§bdÅa!Ññi}Æ~Ï

(~ƒCìZkÆg8i}ÆZ0gZ0g¹ŠzgJ�ƒñƒD��ZkÆazzŒÛZgƒVZzg
'''''''''''''''''''''''''''

Ô`72m59 ëóW~gçt 1XZ£gŸÔZâxÔ
m045 `2 ÔÛz]:ŠZgZ^ZÅ›Ð.0îGÔ0991YÔ ]ÖÛŠj‚…ÕÖ×v^ÒÜ qÁÔ·0†Zvl7g~Ô 2X

3XmY:7
4XZ

Ê-Cÿ
EE

:51
5XØäW~:03

Ô`72m69 ëóW~gçt 6XZ£gŸÔZâxÔ
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M0ÉV~¤äÐgzXXQdTŠg(ZƒÇZâ„icŠ{ŠzgJZkÆg8=Í,ÐX†‡sT
»ŠzgÓx™{i}ÃZLù~aìZkÆg8‚g~i}~ZCYwwñ�X}Zz6ªCÙƒ™
NhcVƒ‰}RJM™ígì&i}¬cë�X}i}ÆZ0gìŒÛdcêZ,�0ãÅ
aZyÐÌ¹nZy£â]~i}»!ÑðzŠzgJ3xègLìX&²!~\£ÿë�Xøg}
ŒÛ[Æ¬xšŠZ,„�1Z0gZ0g‡sÆg§zg6ÐÃð({à7T(i²!ÆaZgZŠ{ZÅ:ö X

Zv¬àV°!ÅC{ZkÅgØ  ) æø]ÖûÃnø^ƒöeø†øuûÛøjôäô$Ûäeô†øuûÛøèô…ø‰öçûÖôäôqøØ$æøÂø¡øæ"#  ³zVƒ@ìX
 ë~ÅgØÆ‚BX](  Æ‚BZzgZkÆgÎwZv

‡sÃ¬Šêì�z{ZLz;VÆg8ÃRŠêìXÜsz�i²!MñÇ˜VÆg8Ã
w•Š~ˆXQ˜V�»¬ìZkÆõf~g6ÃM×h@ìZzg˜V”h»Z%ìz;V–]ÔŒV
J�‰(ÜsZqŠ.‚µ™»ƒY@ìXZzgZÏz‰ÜŠzu}ŒÛd£xÆŠgzŠ-ZgÑêfZzg
Š~(i}O™0ãòM@ìXc“3ýEw•ÐâŠ{ºîuƒ™?ä�äVÅMzZiaZ

1C  )Zv¬\ÅC{Ô](óó æø]ÖûÃnø^ƒöeô^Ö×#äôôiøÃø^ÖoF ƒCìX

]hâCÙ+ƒ43š5é EGG]»gœ
LLi}ÆngîGV~wZg]ÒÆ¿ÐggZ]ƒ(�ƒñ�Zzg¹(™{ã

âŠ{ìÔRÆ:o¡åEELi}$4iü
G

ƒ™z{ggz™{yä�Ô¢]~0ƒVÒÅŠÚzZáZ7Æ
ZgZŠ{yz`Ã:i²!KÑqÑèQy»yz`Ì:i²!»!h4ïEEìXóó2C

]hâCÙ+ƒ43š5é EGG]Ægœ6{ŠÑb
: |]¦*†ZvZ0„kgèZv¬\¿ÐgZz~

LLZv³zVäZqNhaZHT»*xtìÔz{Óxi}Ã�ìZzgZkÆg8Zk"yJ  

��T6i}ìZZv³zVË(i²!Ñ*eLìZkNhÃ¬Šêìz{ZLZk(Æµg8
Ã°ilzRŠêìX¸!̄ì�i²!ZqÂ~M@ìXŠzu~~7Xóó3C4C

:  ñÑ*Z£gŸ{ydZ�xŠku{ÆjZ!Ð�ÛâD��dZ�xŠku{�ÛâD�
''''''''''''''''''''''''''

79 - Ô`72m69 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMÔ`72m79
3XZ$}é GEMMX

Ôgcn:ŠZgZ°�Ô8041|Ô`4m9841 ZÅšŠ*î EG 4XZ1Z#Zr-<é EXãÔ
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LLt#a6gŠì�ë��ggZ]i}~CkƒD�Zzg8îg6yz`Å§s~y
™D�XOçZyggZ]Æ•ZƒÅzzÐi}ÆZbZñ|~̧taZƒ@ìZzgi}w•™ä
@ìZzg¸i²!ìX

Oçñß~Šku{Zķw»gŠ™Dƒñ�ÛâD��i}»ªxÂNhzVÆ:ìzg:t
Úw•™CgSXÅ<å XEZz{NhZv¬\Æ¬Ði}Ãw•Šêìóó1C
]hâCÙ+ƒ43š5é EGG]Ægœ6[Š?

LLw4VÅ©eÐÌZy^§<é EXYÅßÃ~Å§sZ�ág{°Šì�T§b̄Åw•          

ZèVÐZèVÅ̧]!izÐ!izÅ¤‰ÜYyÐìÂî�̄Ð‘�Yy¯Cì1ZÛwDV
ZKZKg‚ðÆñZ¬Zy»Ã¶̄ZèV!izÃ−Ô-V„ZgZŠ>ZvÐÃ{‡sÅ’qìZkÅ’q

 ÐggZ]»Âi}»ÎìXtZÛwDVÎ…cAzZáíœ)ggZ]Ã_3{ï EELi²!™k(
ÉÃ<ÂtZyw4VÐicŠ{ÃŠyz$=�XZrVä:ªCÙ~Ã:�XZrVä:ÆŠz
!h43ðEEVÐZqÃŠzu}»:IZcXóó2C

''''''''''''''''''''''''''
Ô`72m99 ëóW~gçt 1XZ£gŸÔZâxÔ

001 - 2XZ$}é GEMMÔ`72m99
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(Tides)                       æzbg (iii)

ñÑ*Z£gŸ{yä]hDZÅŒ43š5é EGG]ÅÂ1V�ZßwD8rEHÔD8ÔZßwDˆÔ  

Ê³ç‡Úfn³à�… Âg{¬ÝÔuZëæxÔ°â]�á›Zzg'Z58ÐæzbgÆ0]hÃc]ÃZLg‚!LL
óó~f™HQZyÅ=%]XXËÃt»gŠHÔËÐñZkÅXW\ÆZkg‚!~ …�ùu³†Òkô‡Únà

èÃgwzs{Ð%ZŠqgzfsÂÁƒÏX
ZÐ%ZŠZßwD8'EH
oÐ%ZŠD8
mÐZßwDˆ
yÐÂg{¬Ý
bÐuZëæx

qgz!ÑÃ~ÐW\äæzbgÆ0Ãc]ÃZLg‚!~-Vf™HX
LLCÙ³:)·(gzi~Šz!g«g~æzbgƒ@ì&LL�Zg¸Nóóë�X0ã¦zVŒVJ�U

¯0~)1(~2à'2wÆŒÛd˜V1ŷ«g~¤Cì07,ÅJZz™ZÞQÖY@ì
Zzg)2(Tz‰Üi}ÆZk§sZÞì‚B„Šzu~§sÌª¢i}ÆŠzâV)gzV6Zq‚Bæ
ƒ@ìt_[‡»ZWìÔzÅ<å XE)3(ZZ‡ÛZ`g6M@ìZkÆP)4(‚®ˆqŠ_ƒ@ì
Më[ÃÌZk~Š4ìzÅ<å XEZ)5(Z½qz£¨.+Æel|ŠyˆƒÐ(Zæƒ@ì1ZWÒ¹Á

ìÔuZëZÊ-BðEEx)6(~_[‡Ð01B3¹Zßw45ò XG])7(~3B2c75B32YhzV)8(~ð»æ�áx
ÆæÐicŠ{—ƒ@ìZzg¤ñV~!�gL)9(«gzVZzg(~1zVZzgQy0EV~XÃ.
�ì�Šgcñ�ÛÎzŠgcñZgZwzdá‰zd!Å‹3þGztyzd-BðGyz%z2z){~7ƒ@Xóó

54X ']/ 84Ôom601]m901 ']þ / ·:m392~42]054¾2m372zbm702~42   

45Ô¾qwCÙ-x‡~~Šzæ�-4bYX ']/ 15Ô'Z58m91 ']/ °â]�áBbUãm83
m272 : ·1          

m362Ôb502Ô602Ôo601Ô701 :·2          

·4:uZëZÊ-BðEExm002~ZkÅZÝlZg&]CðZ¤púZgn{gäÐ·z]ƒ@ìX     

 ·5:m762X�áB¢Šzxm93         

   502Ô602 : ·6         
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·7:662         

·8:b702         

·9:m362Ô072Ô272b7021C         

ñÑ*Z£gŸ{yäæzbgÆ0]h‚bÆÃc]Òy™äÆẐyÃc]6Škz�{
ÐZ‹ZŸ]ò�

LLe0Âi}ÆZq§sƒÇŠzu~§s0ã¾ä5ÔtÂ_[:ƒZŠ«ƒZóó2C
LLæ‡Ð$åMƒ@ÂZkz‰Üƒ@Z‡ÐÛZ`g6¦ñèV~0ãÃmìp0ã

z;V»ZÞì˜VÛZ`gÐ¦g}‡Ã]ƒ×�Xóó3C
LLæâ{Ð$å Mƒ@ÂgL0EV~YV7ƒ@Xe0T0ãÆ‚tMñÇZÐëÇóó4C
LLÎZñz‰ÜZ½qz£¨0ã6.+»¦gCÙgzi]Zƒ@ìHMë[0ã»_[7™@qÑèz{

wZg]Zzgtgî"ìZzgwZg]Yf[gî"ìXÒZ¤/Ú‡êFìÂŠzâVÆâŠ}ÅÚÔÂ
ŠdÒ̂‡̂»Y„éìZzgâŠ{ÒÂâŠ{‡»½ãeJð™zhk{cZkÐÌiZZìÂZÏˆ[Ð
_[ÒiZZƒ*ågZ]Šy~egæƒD�Šz‡ŠzÒÐÔqÑèŠz„ƒ]�ÔÂ¥xƒZ�_[Ò

7Â_[‡!Ñz\7óó5C
LLñ\êLuâ~ð»$å MYVicŠ{—ƒ@ìZzg¤â~�áx»ÔHuŠ~~e0ðÃ0ãÐicŠ{ŒÛd

ƒ@ì�áxÃŠzgƒY@ìÔZzg¤ò~!�Xóó6C
Q]hƒ43š5é EGG]Å§sÐZyZ‹ZŸ]Ææ�Z!]e¸f™™ŠØXQZy�Z!]6Z,   

Z,Ñ�Z[Z‹ZŸ]òXÆ�Z!]]hDZÅŒ43š5é EGG]Å§sÐ7ŠØ‰Zzg]hÃc]6
Ñ�Z[Z‹Zn™äÅzzÜsZzgÜsï®ìñÑ*Z£gŸ{ypŠ�ÛâD�X

LLæ»_[‡Ðƒ*Z¤p:ëÃµ:Zk»Zïg¢zgÔ1'−FuöyzÔïz{1�{$zl
   ''''''''''''''''''''''''''

Ô`72m262 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
3XZ$}é GEMMÔ`72m462
4XZ$}é GEMMÔ`72m662
5XZ$}é GEMMX
6XZ$}é GEMMÔ`72m862
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ìXóó1C
Z[�gZPŠPZ‹ZŸ]ì�Z!]f™GYD�  

(Objection of Ahmad Raza)    ñÑ*Z£gŸ{y»Z‹Zn
LLe0Âi}ÆZq§sƒÇŠzu~§s0ã¾ä5ÔtÂ_[:ƒZŠ«ƒZóó2C

(Answer of Moder Physics) ]hƒ43š5é EGG]Å§sÐ�Z[
LLZßwDZÅ;5é XG])·1(z){ƒ~Zk»t�Z[Šc�ê6_[Áƒ@ì\.ïGLñZz‡~0ã‡

ÐŒÛdZzgi}êìÔÅ<å XEZZk0ã6i}ÐicŠ{_[ƒZZzg/Úi}Æe0ÐŒÛdFƒŠX-V
Zg·qƒZZŠO»0ã‡ÐêZzgi}ÐŒÛdìÔÅ<å XEZi}60ãÐicŠ{_[ƒZZzgZŠO»zi}
e0Ð/ÚM[)·2(ŒÛdFƒŠÂz{0ã%œi}ÐŠzgƒŠZzg%œi}ÐŠzg~—~ìZŠO-V
Zg·qƒZX

)·1(m461o701b502Ô602Ô25ZkÆZí~ZÐYh:ÒyHZzgo~�Z:ZŒÛZg™Æ�Zk»
Òyë{ìZzg!]™s:Èeb»¯xÌ‚̀g;Ômä™sÒyHÅ<å XEZëäZÏÃÜHX

)·2(Âg{¬Ý~'Z{˜ªZÐ-V–�Šzu~Y+»0ãˆÆ!̄‚ÁgLìpi}�
Zk0ãÆZ0gì¤ìXóó3C

]hƒ43š5é EGG]Å§sÐ�Z[6âCÙƒ43š5é EGG]ñÑ*Z£gŸÆZ‹ZŸ]
LLZzi:T§bŒÛ[zˆÐZW_[~Z%sƒ@ì-4ìz[Æ…z0Ð¸g~qÁ

QÏZzgÑicŠ{‚£.Þ»0ã/Úi}HZ(êì�i}ÐµìZzg«gÅ�ZðicŠ{Ð
icŠ{0õéCðˆì‡»ˆZz‰338832éìZzgi}»¢nw3197éÂZkY+ÆZbZñ
ZgÄ»‡Ðˆ647642éƒZZkMˆ6eg0õé»ZŸ†Z(H�ÛtŠ}Çp0ã/Úi}¹

ÂZ¤·z]ˆZkÆ_[~¼¶™}  −ìi}ÅÑÄ0ãÐbtÆŒÛdìªÔ76Y5
·z]…Zk¶6¸̈MñÇc:�7g~Â™Š}ÇXZzgi}zM[6_[7Vg{™0ãi}Ð5„
gìÇÂæ:ƒÇgs‚ñZz‡�ZŠO»0ãŒÛ[z®ÄŠzâVzz»YììÂZÏ§sæƒ*ecX

''''''''''''''''''''''''''
Ô`72m262 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
3XZ$}é GEMMÔ`72m362
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U3:ƒZzM[z{uù·vg}4Šq™{i}ìZzg‡ùqÃ_[™g;ìÂƒZq‚BZ�
:�ZŠO»0ãi}ÃghYñZzgZŠOÅi}0ãÃghMñÔŠdvg}iø~_[ÒÐi}ä̃ì
ÂÐVb{uzM[z!ŠÃZq‚B7yÃuâ…ƒ:�ƒZqŠzu}Ð]Zƒ™áX

U{ÊSZ¤Z(ƒ@‚ñZzÅƒZ6‡»_[ZŠOÆ0ãÐÌiZZƒ@�ZŒÛ[ÌZzgZÌ̄ÔZzg
ZŠOÅƒZÃvg}iø!ë6ZŠO»0ãghM@T§bZk0ãÃZŠOÅi}gĥÂÑixå�æÆz‰Ü
ŠzâV§s:Ri}60ãƒ@:RM[6ƒZÔÉCÙŠzÆÖ~Üƒ@Xt$Z5î XGS!ëìÔZ§ZsÆ0ã»
M™Zk(Ã½*YVtw•:Qy0EVÆ!3©}é GGEñTì:i}»ZW:Z6!ÜÅ¢zg]ÔZzgÜvg}
4Šqõw7QšzzZzg0ãYV™̂MNÐXóó1C

âCÙƒ43š5é EGG]ñÑ*Z£gŸä¾'g]Æ‚BâCÙ+ƒ43š5é EGG]Æ�Z!]»gœHqgz!ÑZ½k
ÐzZãìX

(Attraction of Moon is not Reason) æÅzz_[‡7
ñÑ*Z£gŸ{y�ÛâD�
LLæÅewdZ:"5ëEGªZzªâk¾!~°‚®‚]007ÎéìXbZ]¾ÔzM]CÆ

Šgxy005é}061é}06}03„é_[‡~tZ%sYVÔ!ó_[‡gZ„7M@Ôg;
ŠzgZyªz�Šz°x~ŠzÚÅöZqÆaŠzu~Å‘Ò3ïGG6Š?7:�ˆeÔ;VZyx@Z]Ð
ZÚìwYñÇ�AÃZyZz‡]Ð¼S¤ìZ¤vAHìXóó2C

(Reason of Producing tide)       æaZƒäÅHzzìX
ñÑ*Z£gŸ{yZkÆŠz§bÐ�Z!]Šï�

(Real reason of Producing Tides)         æzbg»:Ç
ñÑ*Z£gŸ{y�ÛâD��

ì!h45é EE]Ã�Zò[Ð%1o�Ûâcì ]…]�é]²qØæÂ¡ øg}4ŠqCÙqŠ_ÅA¡ : Zzi  LL
zgÔÉ‡*lzgÃyCYì�Îiyït»]û‰ZÁŠÐHZgnoìÔZÌ¦gZ� ƒ»Yy¢…H¢

Zßw45ò XG]~ìZ]zZ.g~æ:ƒ*:!wÅ§sÚHZÏ§bZâÁÁÐZ%s
'''''''''''''''''''''''''''

62 4- Ô`72m362 ëóW~gçt 1XZ£gŸÔZâxÔ
962 - 2XZ$}é GEMMÔ`72m862
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æ]uz_æÃXóó1C
( Common Reason of Tides)                æzbg»:¬Š~

: VÂU"„å�«gÆnMvìXŒÛMyxä�Ûâc øg}Œ   LLU3   

C æø]Öûføvû†ö]ÖûÛøŠûröçû…öXXN LL
. Zzgnìvñƒñ«gÅ

: ug~ì  

]ôá$iøvûkø]Öûføvû†ôÞø^…÷]XX LL
"—«gÆnMvìXóó3C
45ò XG]]h{ÌZÐâ„ìY~)·1(dZÃIÐŠðZVÂÑzqƒZZzgâŠ{M¢�…ŠgcÐ�

åÜzßƒ™RM[6~bk{ƒŠZk~ÎgZc¸XÐZ,?ä�ŠkéJgz×™DX
îÃyM[ÆZò[ÐZq:)·2(ŠgcÆZ0gggzŠ{yaZƒ*ìÔZ,„ggZ]Z0gÐMDZzg
0ãÃZVDƒVtæƒZ��l™ä~0ãZz™ƒ@ìZyÆxƒä60ãÍƒtbgƒZÔYhzV

~ð»æicŠ{ƒ*ÌZk»ñhìuâ~ðÃ@Ñ1VÐ{]ggZ]ä�Ô.,»0ã¤xƒ@ìÔR
Zgn6ZØñ'ŠÆ:wZg]!íÅ§sázƒCìZzggZ](~Zkîs¿wZg]ÐZŠOggZ]

æø]²öeôÓöØ(�øoûðõÂø×ônûÜõ! icŠ{Z`0ã~icŠ{—ƒäÅZ¦ZŠMˆ
)·1(8üEE�628üEEÐ%ZŠ8™)4-ö EEGEìc8™)4-ö FEGEìX
)·2(b702z)JX4C

(Tide & Attraction of Earth)         æzbgZzgYfšèZgn
ñÑ*Z£gŸ{yäæzbgÃãŠ¯™Yf"3ïEGGLi}Ægœ6&ŠÑbŠØ�gZPŠZqŠ?Ãf™

HY@ìXñÑ*Z£gŸ{y�ÛâD�
LLt�„‹]h{äZŒÛZgH�_[‡~0ãi}»5ix7gL‡ÅY+ñZz~1z®Ä

zŒÛ[M[0ãi}ÐicŠ{ZÞìZzgŠzu~§s1zˆM[i}0ãÐicŠ{ZÀìXt(}»xÅ
'''''''''''''''''''''''''''

Ô`72m962 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZßZ§:2

836 4m ÔÛz]:ŠZgZ^ºÔ0991YÔ` ]ÖÛŠj‚…ÕÖ×v^ÒÜ qÁÔ·0†Zvl7g~Ô 3X

Ô`72m962 ëóW~gçt 4XZ£gŸÔZâxÔ
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!]ìZkäi}6YfšÒ»¬{Ø™ŠcZ¤z{9ƒCÂZ_[‡Ðtqªì�Z•ŠgzÜs
07„ÅZVYìÂ_[Ò�i}Ã13ÑÄéÐicŠ{éÑ@ìXzZZå�0ã6ZÏ07ÅZzg13
ÑÄ61DÙZg!zyéÅÚÐZ”zZ̧~ƒ@‚tÆ0ãi}Ãgh™ÑÅVé−YDi}3~Î¿g{
YCc¸]_[Æ:̧]*�Ûe0ãÃi}Ð¹icŠ{¢FƒCcÂ‚g~i}0ã~ez[YCZ¤
0ã@cCÙ‚w‚g}kZzgà¾‡[ƒ™«gƒYDZzgÓx«gKi}ƒYc™DZ¤0ãZâ„

)s6gLXóó1C
!ŠwZzgƒZÅ|

ñÑ*Z£gŸ{y�ÛâD�
LLƒZg„Z+]nguz¬\ÅZq%æFNZã�tì�0ãÐ¯ðˆZzgZkÆaDZÅ:ö XW~Zq

�Z:ìT6ŠgzZi{ÎƒZìXZzgz{ÈìZzg�Û̧Zk6ñÀìXÎƒZZk~Ðg[Z+]'eL
äƒZ» ì�Û̧Ã¬Šêì�Zk~Ð'.¨å EGZg¬Zq¹�zgzZ:™@ìXZ¸Ä¬Š6Zv¬\

îÃy'e;�‚]gZ'ZzgMJŠyáZFZy6g;ÔZyƒÃhu™ŠcXZkz‰ÜZk�Û̧Ã¬ƒZå�¬Š6
ƒZŸXZkä²nÅZÚÎgZcÅßVAâ»áX�ÛâcÂeLì�‚g~i}ÃZ«Š}ÉÝ'Z'

ÅwXZzg-VƒZCÙz‰Üi}ZzgM�âVƒ~½~ìZzgZ̈yZzgZÒ³Z*]ÅZk6i0ÏìXZzg!Šw
ggZ]Ð‘�ÔZgî"~wZg]¿™Cì¸\aZƒCìÔh4:ÔƒZ&ì�z{ZkÃ¦
™CìQµ/µZkÆ!Šw¯CìQ˜V¬ƒ@ìZÐáYCìZzgæZÅ:ö XWwZg]Æ¿Ðz{

                     Xóó2C ö æø]Ö×#äöiøÃø^ÖoF]øÂû×øÜ £™0ãƒ™¤CìX

'''''''''''''''''''''''''''
313 - Ô`72m213 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`72m001
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![Xgx

WzZiÆ!g}~
ñÑ*Z£gŸ{yÅ}â]

381
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ñÑ*Z£gŸ{y�,œ~ÆdŠ*~z{zZu›®z[�MVäEx]h{ª‚bÆ
½âCÙ%6ZK}ZŠZŠ&¢ÐYìc�ÛâðìT6¬ÝZsx!<msilkÆZe°iÃÌ*i
g;ìZzgZ¨Æx‚bŠZyeZË†Z;k{yäÌyZ`d7HìX1C

Êj³^æFp óóZzgLL ]øÖû³Ûø³×û³Ëö³çûÁ Ð0ñÑ*Z£gŸ{yäLL (Sound) DZÅŒ43š5é EGG]Å�ácß»]
óó~c�Ûâð�W\ä ]øÖû³Óø�ûÌö�ø^Êônø^uöÓûÜôÊøçÞøçqø†ø]Êônø^ETNOMbD óóÅ¢32~Zqg‚!LL …•çmä

ZqÎZwÆ�Z[~–Xz{ÎZwT»�Z[ñÑ*Z£gŸ{yäDZÅŒ43š5é EGG]ÅgzÝ~ŠcìÔtìX
LLH�ÛâD�fñŠ+ZkX~�̄â¤ZsÐŒÛWy�úZzgZk~ŒÛWyÑp»½*Zzg

Zk»xÅâ™~™ÆcZ̀]á™cz,„ZKˆz]»Zk~½zZ*Ŷìc7ZzgZÃg£zÆÆ!g{
ÅWzZiZkÐúÌZ(„wZxìT§bZk ( Music ~H¬ìZzgúg]Æ*aÇäc'×Z÷)

Xóó2C eøn(ßöçû]içøq$†öæû] Ð!CÙúcH?
ñÑ*Z£gŸ{yÐqgz!ÑÎZwŠgcÄHŠÂW\ä:ÜsZk»Ñ¦�Z[ŠcÉZkÆ

0¬‚³W�ÛâðYèņ̃smÆKÆņ̃̂sÅ�ƒ$ËìzÅ£åEZñÑ*Z£gŸ{yZk
ó’k�ÛâŠcX X )8231|( ]øÖûÓø�ûÌô�ø^Êônø^uöÓûÜôÊøçûÞøçûqø†ø]Êønø^ Æ�Z[~Zq7gZóg‚!¯xLL

)8231|(»‹t ]øÖûÓø�ûÌô�ø^Êônø^uöÓûÜôÊøçûÞøçûqø†ø]Êønø^
(óZkÆGó™̂äóaZƒäÆˆ!¹ Production) (óZkÅaZö Sound) T~WzZi

g�óZzg»y~Šz!g{aZƒä6óZzgæÜcÅXtg‚!PŠúzVÔlñVÔz�{Zzg·96FìX
ñÑ*Z£gŸ{yäZkg‚!~ƒÐ¬¯I¤ZsZzḡâ¤Zs»�ÛtzZãHQqgz!ÑX

Æ7ÃŠzŠú}‡ìG
LLZqt�̄âÐ�”YCìz{‚ZÏMzZià{ÅMzZiƒCìTÅßg]Zk~½~ì‡g~

ƒpZ{1pZ{M!§[z);ÔŠzu}t�&g=̂z]�Zk~zŠ<ƒZQ’qM!�ZkÐZŠZƒÇ‹
YñÇ8©3ªî GGGGSŒÛMyx„ìXóó3C

''''''''''''''''''''''''''
Ô™Zc:ZŠZg{î]ZâxZ£gŸÔ5002YÔm5 ZâxZ£gŸZzgDß] 1X·â´ÔeZËÔ

Ô`32m114 ëzògçt 2XZ£gŸÔZâxÔ
3XZ$}é GEMMÔ`32m414
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QZyŠzâVŠúƒVÆ�Šzlóf™Gl)Zz\~qgzfsZñgÅï�ÛâðX
            1.  What is Sound  ?                      )1(WzZiHì?

 2.    How  it   produced  ?                                                                   )2(YðaZƒCì?
 3 .  How it heard ?                                                             )3(YðG~WCì?
                         )4(ZLfg=uz_ÆÌ̂!¹gSìcZkÆ»ƒD„+ƒYCì?

4. After its production, whether it remains or disappears ?        

)5(»yÐ!CÙÌñ�Šìc»y„~aZƒCì
5.Whether it exists out side the ear or originates within the ear?  

)6(WzZià{Å§sZkÅZŸÄtìz{ZkÅÚìc¾qÅ?  

6.What  is its relation  to Soniferous whether it is intsinsic or  

extrinsic?        

)7(ZkÅñ]ÆÌ̂!¹g{$Ëìc7?
7. Whether it continues to exist or not after its appearance?             

qgz!ÑZñgÅï¬Z)ÑÔQ¬PZñg~�ÛâDƒñ¯â¤Zs6cÅZzgZk~WzZiÆ
z�ŠÅÑ¦w6gzÝeZàX

Ql)U6Æ�z�ŠÚÆeg%¥ÒyG���qgzfs�X
(Existence in eyes)                                                            æöqöçû�Êôo]ŸûøÂûnø^á  LL)1(

T§bih�{g`~ñ�ŠìX       

(Existence in the mind)                                                         æöqöçû�Êôo]Ÿûøøƒøaø^á  )2(
�ßg]ih�ZkÆn%M]5±ìf‚~q¢ìX     

(Existence in the print)                                                                æöqöçû�Êôo]ÖûÃôfø^…øé  )3(
�i!yÐ*xih1ŠÔ     

(Existence in book)            �*xih–Šóó1C æöqöç�Êôo]ÖûÓôjø^eøè  )4(
ñÑ*Z£gŸ{yZŠÑbz'Z�ÐU"™D��øg}fYÆ4Šqz�Šd-ö IJÆtegzV   

%¥h�ZzgŠg„�'Üs#aZzgÜÆXZkn�ŒÛWãWc]ZzgZt~%̧xÔ„g]~“p
'''''''''''''''''''''''''''

Ô`32m934 ëzògçt 1XZ£gŸÔZâxÔ
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ÔlV~ôp�X̄â¤Zs~�Wc]½~YNÏŒÛWy�ZzgZkÐ�ZŠZƒÇŒÛWy„ƒÇX
ñÑ*Z£gŸ{ypŠ�ÛâD�X     

Æo{§™Š‘~tegzVèŒÛWyxÆÇñZí …ø•ô³oø]Ö×#äöiøÃø^ÖoFÂøßûãöÜû LLøg}W[x       

z�ŠzóWàáŠ�óó2C
!Ñìy³ïw™-V�ÛâD�         

LLT§b»½Åģx~z„ŒÛWy™*~%̧xìZÏ§b¯â~ZË‡g~ÅŒÛP]½~ˆ         

ZzgZDwwB�ƒZñŠ‚QƒZñWzg~µ¶ZkW!~%¿ƒNZy~Ìz„¯xx%ÎxìZzgT
§bi!y‡g~Ð�ZŠZƒZŒÛWy„åX-�Z[�ZkW!ÐZŠZƒÇŒÛWy„ƒÇóó1C

QW\Z‹Zn‡ì™D��̄â¤Zs~z„‡g~ÅWzZiìÂQ>{œzZZYV7ì
QpŠ„ZkÅ=ôÒy™DƒñW\!iœZñ‚Åï™D�QWy~Ñ¦¬Òy™Dƒñ
g‚!»Z!x™D�X

Ã‡ì (Supremacy) /ñÑ*Z£gŸ{yäZkg‚!~#a»gœ™ÆZv¬\Å'F~
g3ìX

(ÆÃc]»gœZzg¬Ü̂ Physicists) /W\äZkg‚!~‰n}Ôe°iZzg#î
HìZzg‰®+z>ÆÃc]Å@G�ÛâðìX

/W\äZkg‚!~$Z:z¢©-<é EGGX:Z0ZiÆ‚B‚B‚³Z0ZiÌZCcX
Z[ëZyZ�q]Ã'×h,Æ‚BZÄZ*]Æ�Òy™D��ñÑ*Z£gŸ{y           

äZkg‚!~Òy�ÛâNX

''''''''''''''''''''''''''
Ô`32m044 ëzògçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`32m644
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`Zzw

WzZiÅˆ

      (Nature of Sound)
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(What is Sound) WzZiHìX (i)
Defination of sound                                                 WzZiÅ°p
 Sound is a longitudinal wave (P-wave) created by compression and

expansion of gas molecules in the propagation medium (such as air).

Any action which compresses or expand a gas creates sound waves

but, like all P-waves they cannot propagate in a vacuum. The study of

sound is called sonics, and the study of sound waves is called

acoustics..1C
According to Sceince Dictionary 

    A type of longitudinal wave that originates as the vibration of a

medium (such as a person's vocal cords or a guitar string) and travels

through gases, liquids, and elastic solids as variations of pressure and

density. The loudness of a sound perceived by the ear depends on the

amplitude of the sound wave and is measured in decibels, while its pitch

depends on its frequency, measured in hertz.2C
ñÑ*Z£gŸ{yWzZiÅ°pÒy™Dƒñ��    

LLZqŸ»Šzu}Ð–]N&ŒÛqë�c
$gB-ö EEG]Zƒ*�¹B@ìT5ñ"éƒZc    

M[~zZµƒZkÆZbZñWzg{~Zq{m»z&½3ý GGÑ@ìZÏ̂zªº�»*xMzZiìóó3C
ë� ŒÛq ZqŸ»Šzu}Ð̧]Æ‚BYÃ          

ë� ¹ ZqŸ»Šzu}Ð̧]Æ‚B]ZƒäÃ
z*Ãë�TÆfg)WzZiZq(ÐŠzu~(w•™CìX 5Y

''''''''''''''''''''''''''
1.      Eric W. Weisstein s' world of physics,"Sound "from http://scienceworld.

wolfram.com/physics/Sound.html  Acessed on May  25,2012.                     

 2.     Sceince Dictionary,"Sound",from:http://dictionary.reference.com/

browse/sound  Accessed on June  2 , 2012.                                       

Ô`32Ôm414 ëzògçt 3XZ£gŸÔZâxÔ
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Šzu~(WzZiÅ°p-VÒy™D�X
LLMzZiZk̂zªº�»*xì�ƒZc0ãz){Ÿ3xzF~ŒÛqc¹ÐaZƒCìÔÔ1C

QñÑ*Z£gŸ{yŠ*âCÙZÅŒ43š5é EGG]ÅWzZiÅÒy™Š{°d]f™™ÆZyÆ‚BZKÒy™Š{       

°p»ñZi:™D�X
óó2C ]øÖ’$çûlöÒønûËôn$èöüÎø^ñôÛøèöüeô^Öûãøçø]ðômvûÛ×öãø^]Öãøçø]ðø]ôÖøo]Ö’$Ûø^ïô LL

 ì�ƒZÆ‚B‡ìƒCìQƒZ„ZÐZV™)ªZz6ÎZ™Æ(  MzZiZqZ+ª)qª(   

»âVÆ6Š}JàŠîìX
Q£œZzgZkÅÑbÆjZ!Ð�ÛâD�           

óó3C ÒønûËôn$èöüiövû‚ô'öÊôo]Öûãøçø]ðôeôŠøføgôiøÛøç%qôä LL     

 ZqZ+ªì��ƒZ~ZkÅñ`aZƒäÐaZƒCìX '' MzZi ''     

Zz6èÃg{°d]~Ð«~Çz*»f™ìZzgŠzu~°pñÑ*Z£gŸ{yÅÒy™Š{    

»f™ìÔñÑ* (Air) ªƒZ (Medium) °pÆñZ¬ì²ŠâYÅ°d]~ÜsZq5YÃå
Z£gŸ{yäZKÒy™Š{°p~z*0ã»ZŸ†™ŠcOçW\ŠâYÅ°d]Æ0�ÛâD�X

LLtÃtZÒìzg:5ñM[~ÌMzZi”YCìXóó4C       

Š/ÐzŸs
W\WzZiÅ°p~W[Å{ÆZŸ†»ÜsŠ“ðW~„7™D�ÉZk6Š/�gŠ?Æ          

7™D�XW\�ÛâD�
Šz¿P¦ÆÃ,Ð@Ñ[~̈©ÎNZzgZy~ZqŠzZ�á™OñÂŠzu}ÃZy»  LL

_$qƒ@ìZzgZkMzZi»qï0ã„ìZzg»yJñÝZÏ»×`�0ãÆZ0gƒZ7ƒC;V0ã
5C '' ZÚFz"7TŠgƒZìÅ<å XEZZk»»z@ŠtŠzâV/Ú5YƒZÆ®ƒD�X

WzZiaZƒä»:ZzgŠ*‚0ZâV»õ'
''''''''''''''''''''''''''

Ô`32m614 ëzògçt 1XZ£gŸÔZâxÔ
ÔÛz]:ŠZgZÄB5ÿ EGÔ7991YÔ`2m8 Z>Z� Â[ 2X²Z−+Ô†Z°Ý0Z£Ô

ÔÑƒg:ŠZgZšgsZÅ3™)é E6Ô1891YÔ`1m612 ÑbZWœ 3X«iZãÔÄZ−+Ô
Ô`32Ôm614 ëzògçt 4XZ£gŸÔZâxÔ

5XZ$}é GEMMX
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HWzZi»:ŒÛdñ�V»aZƒ*ìcñ�VÃaZ™äzZáŒÛqZzg¹�Yè¹ZzgŒÛq
ñ�VÃa™@ìZzgñ�VÐWzZiaZƒCìñÑ*Z£gŸ{yWzZiÆ:Æ0n}ÆÃc]

 Òy™D�
X1C ‰øføgô]Ö’$çûlô]ÖûÏø†ômûgôiøÛøç%tö]Öûãøçø]ðô /

MzZi»:ŒÛdZk~ñ`aZƒ*ìX
X2C iövø‚('öeô^Öj$Ûøç%tô]ÖûÛøÃû×öçûÙøÖø×ûÏø†ûÅôæø]ÖûÏø×ûÄô /

MzZiƒZÆ×`ÐaZƒCì�LLŒÛqóóZzgLL¹óóÆn¥wZzgz{ŠzâVZkÆuz_Æ
nA�X  

X3C ]øÖûÏø†ûÅöæø]ÖûÏø×ûÄô‰øføgö]Öj$Ûøç%tôô]Ö$„ôpûâöçø‰øføgöÎø†ômûgõÖô×’$çûlô /
ñ`»:�Zzgz{MzZi»:ŒÛdìX '' ¹'' Zzg '' ŒÛq ''

ŠâYWzZi»:ŒÛdñ�VÃ¤ŠZ…��ŒÛqZzg¹ÐaZƒC�²]h°d]~ñ�VÃ
»gŠ�ÛâDƒñU"™D (Physicists) „WzZiŒÛZgŠcŠìXñÑ*ZZ£gŸ{yŠ*âCÙ+ƒ43š5é EGG]

��WzZi»:ŒÛd¹ZzgŒÛq�:�ñãÔW\g¶§ZiƒD�X
ÂøÛø¡÷eô^ÖûÛöjønøÏ(àûiørø^Êôn÷^Âøàô ~ŠâY»ÜsHì  MzZiÆªCÙ~z¬Š~:ŒÛd(  LLMäZk)

z{¹  )D!]6¿cZƒDƒñZzg"ÆZzg"Zßà!ÂVÐ)g{¿ƒDƒñX]( ]Öû³³rø³ø̂]Í
zŒÛqÃ:êZzg×`Ã:ŒÛdCD�ªŒÛqÐƒZ~×`ƒZZzg×`Ðz{̂zµ3¨43ï GEGGG�

!g+ö/
MzZiìaZƒCìXÔÔ4C

¥xƒZ�ñã&Z]pŠWzZi7�É×`ÐZq^ZzgªaZƒCìTÃWzZië
�WzZiÆ!g}~ÑbñZ�ZzgÑb£œ~�"Æ!'ñ�Š�tøg}fYZsxÅ7�É
#aÅ�W\��

LLtZ̧ZwpŠøg}fYÆ7É#aÆ�ÔÔ5C
''''''''''''''''''''''''''''

1kZyÔ¶Ô5991YÔ`5m85X752 ÑbZ>Z�Ô 1X̀YãÔ´)Ô
Ô`1m612 ÑbZWœ «iZãÔÄZ−+Ô 2X

Ô`32Ôm714 ëzògçt XZ£gŸÔZâxÔ 3
ÔZi:Z£gŸÔ`32m714 ëz~gçt Ô®!: ô Úö_ø^ÖôÄö]ŸûøÞû¿ø^…ô�ø†û|ö›øçø]ÖôÄô]ŸûøÞûçø]… 4XgZáZ�ãÔ´)Ô

Ô`32Ôm714 ëzògçt 5XZ£gŸÔZâxÔ

091
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(Real cause of Producing WzZi»Ç:ZzgZsòÃt
Sound & Islamic Theory)

¬x‚0ZâVZzgñÑ*Z£gŸ{y~�Ûttì�¬x‚0ZyZÌÃð‡âyZXŠ™D�c
ŠgcÄ™D�ZkÃwsWy™f�²W\ZkÆ‚B‚BZsò�ZÃÒy™D�@�Zk‡ây

ÅzzÐZZy~ËnÅ$zg~zZµ:ƒW\˜VDZÅŒ43š5é EGG]ÆZßwÒy™D�z;VZsò�ZÃ
ÌÒy™D�W\WzZiÆÇ:Æ!g}~��

LLZk»ZzgÓxjZŠ_»:Ç¡ZgZŠ{ZÞìXŠzu~qZ&:ñW:ņ̃smÔZzgMzZi»ªCÙ~
z¬Š~:ŒÛd¹zŒÛqìXÔÔ1C

QZL¸wÅ@G~Ñb£œÅ„g]7™D�X
LLMzZiøg}4Šq¡ð}Zz0~ÐaZƒCìÅ<å XEZZk~×`ƒZZzgŒÛqÔ¹ÅÃðx@|

7Zzgtuz_!¹ÓxjZŠU]Å§bìXZzgÎZz‡]#aÆZ°g!ƒÏîÃÂ7™ŠcY@ìpZyÆ
ûyÃ7ÒyHY@1²ZŸ†ÒyÅ¢zg]ƒMzZiZyÆ4ŠqZqZ+ªì�ƒZ~ZkÆ

»¥wìXÔÔ2C '' ¹'' Zzg '' ŒÛq '' ×`ÅzzÐaZƒCì�
QW\Zsòo}Ã(~zŸsÐÒy™D�
LLZÒÝCÙÚ»:ÇZgZŠ{ZÅ:ö X³zVì"ZkÆZgZŠ}Æ¼7eZzgz{ZgZŠ{�ÛâñÂ

Z&Ë:Åq~71¬ÝZò[~uz_MzZi»:¬Š~tŒÛqz¹ìX3C

‚0ZyZzg‚³Ãc]Åw
ñÑ*Z£gŸ{y‚0ZâVÅæ»g-V6Ò™Dƒñ��
LL#aæ»g~zßÃg~Æ¬Š~�Zzg~ñÃ9¸ì�ZkªÆuz_Ã¹zŒÛq

'�×`Åq~7Xóó4C
''''''''''''''''''''''''''

Ô`32m614 ëzògçt 1XZ£gŸÔZâxÔ
Ô`1m612 ÑbZWœ 2X«iZãÔÄZ−+Ô

Ô`32m514 ëzògçt 3XZ£gŸÔZâxÔ
4XZ$}é GEMMÔ`32Ôm814
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Cause of Producing Sound MzZi»ªCÙ~z¬Š~:ŒÛd
WzZiÆaZ™äÇ:ÂZgZŠ{ZÞìp¬Š]~WzZi»:ñã7�É¹ZzgŒÛqì

W\��X

LLMzZi»ªCÙ~z¬Š~:ŒÛd¹zŒÛqìXÔÔ1C
ZzgŠzu~(WzZiÆ0-V��
LL#aæ»g~Zzgß»Æ¬Š~�Zzg~ñÃ9¸ì�ZkªÆuz_Ã¹ZzgŒÛq'

 �×`Åq~7Xóó2C

''''''' '''''''''''''''''''

Ô`32m714 ëzògçt XZ£gŸÔZâxÔ 1

2XZ$}é GEMMÔ`32Ôm814
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WzZiùaZƒCìX (ii)
(How sound is produced)                         

WzZiÂZ*ðÅZqnì�%²ŸaZ™@ìZÌWzZiaZƒCì1ŸÆZg¬lÃŠ¬c
CkHYYì!5ÕäIMMZ¤ŠJ]Æ'@ÃË̂kÚÐ¢[ÎNÂWzZiaZƒCìZzg'@ÆZg¬�á]
ÃCkHYYìX

zŸs
ŠJ]Æ'@ÃË̂kÚÐ¢[ÎðÂZkÃ¢[Î*ŒÛqƒZZzggŠ¿Æîg6̧]Æ‚B

~zZµƒZÂZkÆZbZñ (Medium) ŠzâVäZqŠzu}ÃŠ«HÂ¹zZµƒðt»xT5ñÃå
Wzg{~Zq{m»Zzg&½3ý GGaZƒZXZÏ{m̂Zzgª»*xWzZiìX6�ñÑ*Z£gŸäWzZiÅ
°pÒyÅìX

LLMzZiZk̂zªº�»*xì�ƒZc0ãz){Ÿ3xzF~ŒÛqc¹ÐaZƒCìÔÔ1C
Æ“»„*xWzZiì (Wave) ~ØzVc×` (Modern Physics) ²]hƒ43š5é EGG]

Z̈ãì~WzZi1%Æz‰Üi!yz‰ñ1Åw•ÐaZƒCìXZk!]ÅzŸsñÑ*
Z£gŸ{y-V�ÛâD�

LLZÏßg]ŒÛqÅ�Ûqì�i!yz‰ñ1z‰Ü�Åw•ÐƒZñŠ‚ÃO™Zk~ZDw
wBaZ™CìŒVz{ªº�Zkßg]{�¯x6kì&Šg]»näZL*êÈzVÐ
{mÅXóó2C

(Need of Medium)                         z*Åq~
MzZiîÆn5YÃå~'.ð G‰`)ªØzV»ì̂(e34/õ XGJ3CªWzZiÃZq(ÐŠzu~(á

YäÆnz*»ƒ*¢zg~ìtz*ƒZÌƒ$ËìZzg0ãÌÔYèÜ~ñãaZ7ƒ$Ë
''''''''''''''''''''''''''

Ô`32m614 ëzògçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMÔ`32m514

Ôm081 ZÅ)Ò©ðEp 3X!{‹§õEgŸ{yÔñÑ*Ô
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Å<å XEZÜ~Zq(ÐŠzu~(WzZiv7ƒ$ËìX

(Explanation with Example)              VwÐzŸs
ñÑ*Z£gŸ{y‡°{ÅVwÐZk!]ÅzŸs™D�

LLZq#{ÜsM"V»�Ûn<T~}gziy:ƒÔZkÆZ0gÅMzZi!CÙ:MñÏZzg!CÙÅ
Z0g:YñÏZ¤pZ0g!CÙz{¿µ)pŒÛd(9}ƒ™ZqŠzu}Ã&óEzZi—åg,1tZ+ÑwÌ

»°7MzZiîÆn5YÃå~'.ð G‰`)ªØzV»ì̂(e34/õ XGJ)xÅHq~Ô;V˜V'.ð G‰`:ƒ
&g=)xãÏÔMN~:×`:)xÅ£å WEZ:ãÏX¢z{xqgZ]~×`7oÇz)x�ZyÐ

BìXM[zƒZpŠZL×`ÐàD�Zzgt„ZÝfg=ß])ªMzZiî»fg=(ìXóó1C
(Air is Rerer or Water)             ƒZ"z*ìc0ã

ƒZ~0ãÅÚ×`icŠ{ƒ@ìZkzzÐƒZ~WzZi0ãÅÚicŠ{BìñÑ*Z£gŸZk
!]Å-VzŸs�ÛâD�

LLƒZ~×`iZZì�0ãÐR¯)ªicŠ{"(ìÔz{icŠ{àCìZzg0ãÁX@Ñ[~
Šz¿ŠzâV)gzV6̈©ÎNZzgZy~ÐZqZ•6Z•âg}ÔŠzu}ÃMzZiãÏ1:Zâ�ƒZ

~Xóó2C
(Propagation of Sound)                         WzZi»;ƒ

WzZiØzVÅßg]~™̂Cì��WzZiaZ™äzZáŸÐŠzgƒCYCìZk~
üaZƒ@Y@ìÅ<å XEZŠzgÅWzZiÁ‹ðŠîìXzzZkÅtì�WzZiaZ™äzZáŸäZLWzg
z*ÃŒÛqHQHzqz*äWÐzZáµz*ÃŒÛqHQHzqUãäU¬ÃZzgU¬ägZ,Ã
Zk§bŸWÐ¸ŠZzgWzZivƒCˆ!syWzZiÅ̧]$zgƒCˆZk§bñ�V»tŸ%zoÅ

^Z(g™ŠOçñÑ*Z£gŸ{yZkÃ-VÒy™D�X
LLZ¤pA`(kZzgz‚_icŠ{ƒDYD�×`zŒÛq~üM@Y@Zzg(Ÿ5é HF−7@ì

zÅ<å XEZŠzgÅMzZiÁ‹ðŠîìZzgwzs™s™7MDŒVJ�Zqu6×`�ñZŒÛqMÒ{å»
ƒY@ìZzg°xŒÛqÐZk»Å»8'Z'zZàƒZ~7ZFCMzZiDJ»ƒYCìXt×`Zq%zï
''''''''''''''''''''''''''

Ôm081 ZÅ)Ò©ðEp 1X!{‹§õEgŸ{yÔñÑ*Ô
2XZ$}é GEMMÔm081

491

Urge
nt



^6ƒ@ìT»‡°{ZkÃuzøuZzwÅ§sìZzggZkÆÓxZ§Zs£¨~˜VJÃðâú:
ƒT§bi}t%zoƒÐö

E
ZzgMçÐ%zoÃ¦Ô77ÉT§bMë[Ð%zoâg~Àì�CÙ

Y+Zq%zoƒ@ìóó3C

''''''''''''''''''''''''''
Ô`32m514 ëzògçt 3XZ£gŸÔZâxÔ
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How Sound is Heard WzZiùG~WCìX (iii)
WzZiÆ̂Æa×`¢zg~ì

ŒÛqz¹ÐƒZñZzw~WzZiaZƒäǢgùMMˆ‹ð7ŠîìÉƒZñZzwZCŠƒZñUã
~ÔƒZñUãƒZñU¬~ÔƒZñU¬gZ,~ZzgZk§bWÐŸ¸Y@ìXñÑ*Z£gŸ{y
�ÛâD�X

LLÅ<å XEZŒÛqZzwÐ�ƒZñZzwÃuzoƒð¶ZkÅRä'Z'zZàƒZÃŒÛqHZkÐz„
ZDwƒZñŠzx~FZkÅw•äµÅƒZÃŠ.ŠcZ[ZkƒZñÎx~%¿ƒN-V„ƒZÆ

{'zz×`ZqŠzu}ÃŒÛq™DZzg1zŒÛqz„ZDwƒ~‘−‰óó1C
z*»3xzFƒ*X

WzZiÆZq(ÐŠzu~(w•™äÆnZ,z*Å¢zg]ƒCì�3xZzgFƒ�z*
AicŠ{3xZzgFƒÇWzZiZk~Zâ„icŠ{̧]zZàƒÏÔZk!]ñÑ*Z£gŸ{yZk!]VwŠ}™Òy
™D�

LLªCÙì�Z,3xzFZ�x~’qÐñ`kì�@Ñ[~ÃðßeZßtWzgZbZñM[Ã
w•Š}Çz{ZLµz{ZL£g[Ã˜VJ�Zk’qÅ̧]ZzgZk0ãÅ®ÄZP™}¸
qªÉZkÐ¹iZZƒZ~ì�z{É43ïGEGzgî"~0ãÐ}icŠ{ìóó2C
»y~WzZi¾§baZƒCì

WzZiaZà{Åz{WzZi�ƒZñZzw~aZƒð‚ìÃ‹ð7ŠîÉZkÃ‚ìJTäÆ
nŸ×`aZ�ÛâcÔñÑ*Z£gŸ{y�ÛâD�

LLtƒZñZzwªT6Z’ZYz{ŒÛqz¹zZµƒZ�ßg]¯x~ƒZñŠ‚1Z¤$›40î EGEýƒZñ
7Å<å XEZœ³]7À.0îGäZkMzZiÃÍl‚ìJàä Íl‚ìƒCÂDz{MzZiG~MYC1Z(

ªZy$i¹Õä GI]ÃZkÅƒZñÍl~¯äÆnŸ×`‡ì�ÛâcXóó3C
''''''''''''''''''''''''''

Ô`32m514 ëzògçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
3XZ$}é GEMMX
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WzZiÅñ`ä»yÆÎgZc~Kƒñ�ÃŒÛqHYè�~1z�sÐƒZ½~ƒCì
Â�sÅƒZäz{„ZDwzÝ]Z(gÅT»*xWzZiåZk§bZ̈yÆŠâr~ñ�ŠWzZiGzZá

Ÿ]äWzZiÃTy1XW\Zk!g}~-V��X
LLŒVJ�ÎgZcÍl~�ZqòwZzg6Š{¿ìtñYŸZkJàZzgz;VÅƒZñ

µäoƒ™Zk�ÃOcŒVÌ1z�sƒZ½~ìZkŒÛqäZk~Ìz„ZDwzÝ]X»
eô³³³ô̂ƒûáô]Ö³×#³³äô *xMzZiåaZXZzgZkfg=Ðßbœu~%¿ƒ™Ñ*8Æ‚tq¢ƒNZzg¡

ZŠgZu�qÝƒZóó1C iøÃø^ÖoF
Zk!]ÅW\'×hzŸs�ÛâD�

ZkÆG»z{×`z‰ŠzŒÛqzT@ƒZñ�s†ìÃuZzwÆŒÛqÐ5YWzg~�̂
zªº�µ¶�̂w°ƒðÂz„ZÖpzÜ]¸zg:ZzgnÅMzZiZkÆ‚BŒÛqä1z®ÄZk
WzgÃRŠ~ZkÅRäZLµÃŒÛqHZzgz„(Ÿ5é HF�Zk~¯åZk~ZFŠ-4MzZiÅ»\VƒC
¬Ióó2C

(Why are we hear)                       ëYVF�
Z̈yËWzZiÃZÏz‰ÜÍYìZZkÆ»y!ÇŒÛq™äzZàWzZiÅ̂ÆoƒYN

W\��
LLG»:ƒZñÍl»o~MzZiƒ*ìZzgZkÆ»»:ƒZñ{g`o»ZÐŒÛq™*

ZzgZkŒÛq»:&g=×`w•»z;VJ)Xóó3C
ëÃyÃyÏWzZi,ÍM�

WzZiaZƒäÆÄ̂YCìZzg%zô¯Cì:�ÃðZk%zï̂ƒÇz{„WzZiÍnÇ
WzZiGÆnZk%zïYw~ƒ*ñÑ*Z£gŸ{yÑoŒÛZgŠï�W\��

LLgs%zoñ�Üsò£.Þ̀xo%zoÃqy�Ë‚ñZõ~áìZy%z¤]×`
ƒZðÆZ0g�»yzZµƒVZqZq(Ÿ5é HFƒJãÇƒZkMzZiz̄xÃ[ÐZzg�»yZy%zwVÐ
!CÙgìz{:[Ð�z;VŒÛqz¹zZµ:ƒZZzg(Ÿ3ð HFVÆ®ŠÐMzZi¼Š:ªYñÏtÃð:¾Ç�DÙZg

'''''''''''''' ''''''''''''
Ô`32m514 ëzògçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
3XZ$}é GEMMÔ`32Ôm724
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MzZi,‰�ZyDÙZgZ¾mä[É¸}Ð�z„ZqMzZiƒÆG~MðZ¤pÃZHZkÅ
zu]â¦ì:��óó1C

''''''''''''''''''''''''''
1XZ$}é GEMMÔ`32Ôm614
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`Šzx                      

WzZiÅS:]                

(Chracteristics                   
 of                   

 Sound)      
        

991
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(Wave of Sound)      ×•WzZi (i)
(Wave)                                                ×`

LL×`Ð%ZŠZqZ+qªì�0ãÆ×`Ðx/ìZzgz{â"/â"”ZƒZzgjyˆ
jyÆaZƒCìXÔÔ1C2C

×`ZCZ[ì
ËÚ»ZkÆZbZY~�ƒY*ZCZ[B@ìÂñ`Ìs[ƒCìYèƒZñZzw

¬µz[ƒCìŠzu}ÆnŸg[ƒCìQŠzu~ZzwÆnµz[ZzgU¬ÆnŸg[
ÔZSbŸWÐ¸Y@ìZzgZCZ[zZµƒY@ìñÑ*Z£gŸ{y�ÛâD�

ZCZ[ìXZzgZCZ[ZbZñÚÆŠgxyZ_xìª  )ªƒZ~ñ`aZƒ*( '' ×` '' LL     

Zk»ZbZñÚÆŠgxyËƒY*ìZzgz{Zk§b�¼ZbZY—ƒYNÂQ¾Z�lNZzgâ07}
ÇXcz{—~ZzgäÆ´z{ËŠzu~‚Å§sMNZzgYN6�MæzgÄÅw•~ƒZ™@ìZzg

ƒÇXXZkn�bŸg[ÔZzÑµz[ƒÇz'@cªbYŠzu}  ZyŠzâV~Šg|Z_x)§g[(
ÃZzgz{Š}ÃZzgZÏ§bMyJÔ:0ãZzgƒZÆ×`~¸zZµìp�ÌƒÂZkÆ×`~Î@g
w»]¢zg~�XZzĝÆ!g}~t7¹YY�z{HìXZ%ñ`zZàqvZzgs[ƒ̂Xóó3C

How is wave of sound produced  ×`ùaZƒ@ì
ƒYCìQ (Compress) ZËqÃŒÛqHY@ìÂƒZZK¤‰ÜZzggî"Æ!̄Š[

ƒYCìX«!gŠ¯×`7ìÉWÐµƒZÃw•Šb×`ƒÇñÑ* (Decompress)Á
Z£gŸ{y�ÛâD�

ZzÑŒÛqz¹ÐƒZŠ"ÏZzgZK¤‰Üzgî"Æ!̄¢zgZkÅ̂zªJw™}ÏZÏ»*x ''       

MzZiìZzgÜstŠ¯×`7ÉZkÆ:ZkÅƒZñWzgÃuƒÏZzgz{ZKµƒZÃw•Š}Ï
CŒVtßg]×`ÅìXÔÔ4C

''''''''''''''''''''''''''
612 Ô`1m ÑbZWœ «iZãÔÄZ−+Ô 1X

Ô`32m814 ëzògçt 2XZ£gŸÔZâxÔ
3XZ$}é GEMMÔ`32Ôm914
4XZ$}é GEMMÔ`32Ôm814
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×`‡gq~ƒ@ìcHzq~X
ƒZñZzwÃZWzZiaZà{äŒÛqHZk~×`7ƒÇÉZkz‰Ü×`ƒÇZƒZñZzw

Šzu}ÃŒÛq™}ÏñÑ*Z£gŸ{yZk!g}Šú~™D�X
ZzÑHzqZzw¨HzqZzwƒäÆZk~Ãð×`7;VZ%Zk  )~HƒV( : LLZ̧w

~×`aZƒYñÇ²z{‡gqƒÇXZzgMzZiZk~ñ�ŠƒÏZkn�z{Hzqì:Zkn�z{‡gq
ìXóó1C

(What is Air accept waves   HƒZ×`ÃJw™$ËìX
ƒZ~Z¤Š¶Å&¢:ƒCÂñYŸWÐ:(|YZzgWzZiv:ƒ$ËÅ£åEZƒZÅZq

ƒ*ÌìXñÑ*Z£gŸ{y�ÛâD� (Compress) {¤
LLªCÙì�HzqZzw~�&½3ý GGz»ƒZZkÆnÜsZÏ»ZgwŠg»gåˆÆñYŸÃ

Zk~HŠ4XZ¤�Ûn™,�HzqZzwÆˆƒZ:ƒCcz{ŒÛq»ZW:Jw™CÂpŠZk~»YV:M@
qÑèZkäŠ[™ŒÛq»ZWJw™1óó2C
×`ZÙà7ƒ@X

T§b0ã~ÃðziãÚ¶ÐŸ×`aZƒ@ìZk×`~0ãÆZbZYZq(Ð
Šzu~(v7ƒD!ÇZÏƒZÆZbZYÆ‚B¿ƒ@ìW\��

w•ZÙà7Zkn�!g!gŠ!ƒZzgjyĵyìÅ<å XEZtZkqª '' ×` '' LL‚ZqƒZ»
aZƒYC�XÔÔ3C  Æ!Çx/ì�ZË@Ñ[ÆŠgxyß²YñÂ0ã~ñ`)ZzgØ,(

Ÿ×`»:ÔŒÛqc»
‡gqäƒZñZzwÃŒÛqHÔƒZñZzwäUãÃÔƒZñUãäU¬ÃZk§bŸ^

�Â„CÙ‡gqƒZñZzw~×`»:¯ÔƒZñZzwUã~×`»:¯ÔUãU¬~ZÏWÐJ
ÂñÑ*Z£gŸ{y�ÛâD��ƒ×`»:‡gqZzw„ìW\��X

LL;V„CÙ×`ZknŠg»gì�HzqZzwÐZbZñ|~Ü»™}�HzqZzwŠ[™ZL
''''''''''''''''''''''''''

Ô`32m124 ëzògçt 1XZ£gŸÔZâxÔ
914 - 2XZ$}é GEMMÔ`32Ôm814

`5m852 ÑbZ>Z�Ô 3XÑp̀YãÔ´)Ô
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µŠzu}bÃŒÛq™}ÇZzgz{ZÏ̂ÐoƒÇQZkÆŠ¶ÐŠZHzqzoƒÇZkÅ
Zzg8©3ªî GGGGSŒÛq„×`»:ìZzg»»ÌÔŒÛ¬]áZDä×`èÃg ]ôŸ$Úø³^�ø³^ðø]Ö×#äöiøÃø^ÖoF w•Ðaå

aZHZzgCÙŒÛqäZLHzq~»Ô×`ÃŠ4}Ì:ƒZXóó1C
×`»WzZi»Z!x

×`Æ»ƒä6WzZiÌ»ƒYCìÅ<å XEZWzZiÆgZ5~Ãðg»z^aZƒYñÂWzZi{ƒ
$ËìW\��

LLZ$©Œé EGq×`ZÇZx�q»!̄ƒYì�»yJZk»)&g=×`„ƒ@ì:�ZÇZxß]  

»ÉZJz{»!¹ìß]!¹ìXóó2C
Šzu~(-V��
LLzU*Zi,ˆMzZi»ƒYCìXZkn�×`{ƒY@ìYèŒÛq{ƒŠYèMy~

(ì6�?Y…ƒóó3C û Âø×øoæøqûäô]Öj$Ûøç$t ZbZY~ŒÛq

'''''''''''''''''''''''''''
Ô`32m914 ëzògçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`32m824
3XZ$}é GEMMÔ`32Ôm124
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Whether it continues uz_ÆŴzZiÅ’z+ (ii)
to exist or not after its appearance? 

X HWzZiaZƒäÆˆ!¹gSì
ñÑ*Z£gŸ{yä0191Y~Šú~H�1ZkŠ*~gìc:gìZkÅWzZi!¹gSìX+

7ƒCXZkÅzztì�WzZiaZƒäÆẐK’~WzZià{ÅZ`7ƒCXÅ<å XEZWzZià{%ÌY
ñÂZkÅWzZi!¹gSìÔW\��X

LLfg=uz_¹zŒÛq�Zzgz{Mã�qŠ_ƒD„»ƒYD�Zzgz{̂zªT»*xMzZi
ì!¹gSìÂz{nZ]�X»¥wÆ‚Bgx¢zg7ÔH:Š¬�»A%Y@ìZzgZk»–
'ÎVgLì-�t�i!yÌZq̄„ìXóó1C
WzZi5ñ!5½3ý GGÅÚì

WzZi1%zZáÅÚ7ƒCÉTz*1ÑY@ìZkÅÚƒCì�ƒZ~1ÑŠÂƒZ
~ZkÅWzZiñ�VÅßg]~ñ�ŠƒÏÔW\��X

z{MzZià{ÅÚ7É5ñ!5½3ý GGÅÚìƒZƒc0ãz){óó2C  LL
Š?Æîg6ñZ�Å„g]ÑD�

óó3C ]øÖ’$çûlöÒønûËônøèöüÎø^ñôÛøèöüeô^Öûãøçø]ðô LL
MzZiZqZ+ªì�ƒZÆ‚B‡ììX

WzZiÅÈ}Å§sZŸÄ™äÅzz
WzZiÅZŸÄaè1Å§sÅYCìqÑèWzZi1ÅŒÛqZzg¹ÐaZƒCìÅ£åEZŒÛqZzg

¹Å§s™ãe34/õ XGJ¶ZkÅzzñÑ*Z£gŸ{y-VÒy�ÛâD�
LLMzZià{Åw•ŒÛ¦z²ÐaZƒCìÅ<å XEZZkÅ§sZŸÄÅYCìXóó4C

''''''''''''''''''''''''''
Ô`32m724 ëzògçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
`5m062 ÑbZ>Z�Ô 3X¦Ñp̀YãÔ´)Ô

Ô`32m824 ëzògçt 4XZ£gŸÔZâxÔ
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HƒZCÙz‰ÜZßZ]Ð!5½3ý GGgSì
Zv¬\äƒZ~tS¤g¿ì�1Æ1%6ZkÅß]Ð!5½3ý GGƒYCìZzgtÌ

S¤g¿�z{ZßZ]zÜ]Ð!5½3ý GGƒäÆˆ̄gùMM{àÌƒYñXñÑ*Z£gŸ{y�ÛâD�
LLœ7Òï EG7À.0îGä�s‚eÅƒZ~T§bţ]g¿�ZyÝ]Ð!5½3ý GGƒ™ÑÆ
—gZŠZñZßZ]zZÖp™}-�tqªg¿�ZŠZ™ÆÖZkªÐ{àƒ™Qßb‚Š{g{Yñ�
MÒ{ZßZ]zÜ]ÆnÚgìZ¤Z(:ƒ@ÂZMzZi,¦ƒ™âúû¯xƒ'T§bqV

ÆxWì~ZqÁÆÎZ!]™~7MCXóó1C
 »'ŒÛZgg�Åßg]~×`]hÐ�q]hƒÇ

WzZiÆ×`Æ»ƒäÆŴzZiÃ‹YYìc7?WzZiÆ×`Æ»ƒäŴzZiÃ7
‹YYÔ;VZ¤WzZi»»!¹ƒÂŠz!g{Zk»Ð×`ÃaZ™Æ‹YMìW\��

LLŠz!g{Zzg×`qŠ_ƒÂZkÐ‰h�qƒÏ:�MzZiŠzu~aZƒã²»z„!¹ìXóó2C
QZkÅzŸs-V�ÛâD�

LLzu]MzZizu]â¦ì�ÓxZVw!-CåGEŠ{~z„ZqMzZiâãYCìzg:MzZi»¿Zzw��
ƒZñŠ‚1~aZƒZL…$q7ƒ@ZkÅ»\V„Õƒðøg}»yJB�ZzgZÏÃZk
MzZi»ú¹Y@ìXóó3C

'×hzŸs™D�
ÒøÛø^ LL²z{MzZià{ÅÚ7É5ñ!5½3ý GGÐ‡ììÂZkÅñ]ÆÌ̂!¹g{$Ëì

óó4C ŸømøíûËFo

''''''''''''''''''''''''''
Ô`32m824 ëzògçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
3XZ$}é GEMMX
4XZ$}é GEMMX
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WzZi»z�Š»y~c!CÙ (iii)
(Existance of Sound, within the ear or

outside the ear) 

  X WzZi»yÆ!CÙÌñ�ŠƒCì
ÅÚ0YCìYè5Y~Ð¦g™WCì (Medium) WzZià{Æ1%ÐWzZi5Y

Zzg‚ìÆ»yJBìXZk»ZÖg-V™D�
LL¢zg»yÐ!CÙÌñ�ŠìÉ!CÙ„ÐvƒCƒð»yJBìóó1C
ƒZ~ÌWzZiôpgSìTZÏsW\-V™D�
LLhtì�MzZiZzwHzqÆz‰ÜaZƒCì�1sz‰ÜìÅƒZXQåZk~‰h

ƒCgSìŒVJ�»y~MzZiaZƒYCìXQz{»yÐ!CÙÌ¼ŠkJgSì�TÃZv¬à—
z!ÑZzgYZ;gÆ´z{Çîg6Ãð7Y}Xóó2C

''' '''''''''''''''''''''''
Ô`32m724 ëzògçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
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Î̀x                           

WzZiÆZWZ]            

(Effects of Sound)      
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œZñ!i‚ (i)

ñÑ*Z£gŸ{yäU"H�̄âÐGzZàWzZi�¬�f~ƒlÅƒCìZkÅVw
z©e7ƒCXQZk6>{̂z]zZZ:ƒäÅHzzìXZkÅï~W\äœZÅïÅX

œZÅ°p
LL÷ÆZ0gcNhc)È™Š{Š-ZgÆ0kZzgLõZ~ÌpŠZKMzZi<™Šz!g{‹ðŠî      

óó1C  ì&²!~œZë�X
Q›âCÙ+DZÅŒ43š5é EGG]ÅœZÅ°d]Ã�gjZ!7HX   

óó2C ]øÖ’%‚FpÚø^möÃø^…ôšö]Ö’$çûløÊôo]ŸûøÚø^Òôàô]Öûíø^Öônøèô LL
z{ì�—£â]~MzZiÐ”ZñZzgZkÆ£.ÞaZƒYñX  œ~)MzZi!i‚(

óó3C ]Ö’ö‚Fp‘øçûlömøvû’öØöÚôàû]ôÞû’ô†ø]Íôâøçø]ðõÚöjøÛøç(tõÂøàûqøføØõ]øæûqôŠûÜõ]øÚû×ø‹õ LL  

ŸÐñ`zZàƒZÆßUÐaZ  Z»~MzZi!i‚ZqZ+MzZiì�ËNhc5ì)=(
ƒCìX

fY»œZÆaZƒäÆ!g}~Z%s
LLZ[œZ~fYZ��ƒZZÏ×`ZzwÐ�ìc÷z){Å(Ðz{×`iZbƒ™

×`@i{ZkªÐ!5½3ý GGëJM@ìñZ�z£œZzgZyÅÑzb~UãÃªCÙCcQZkUãÆÒy
~„gZ]Z�‰Zk§sYC���z„ƒZì1Zk~×`*ì¸ªCÙìÑbñZ�
zîZÙz‰ÑzbîZÙÐÔ‰¥ô™C�ƒZ„Šzu~ZkªÐ!5½3ý GGƒ™MCìtùñZ�
z£œÑb~ìX_ÙZÑÂgÅ„g]Q3ìXóó4C

ZyÓxZb_Ãf™™äÆñ̂Ñ*Z£gŸ{yZC¸�Òy�ÛâD�
''''''''''''''''''''''''''

Ô`32m844 ëzògçt 1XZ£gŸÔZâxÔ
ÔÛz]:̂:!‹3œî EGZÅ›Ð.0îGÔ1131|Ô`2Ôm911 dZ°Zë 2XZ0

+B-ê
EEGÔi+Z−+0Z'Z�Ô´)Ô

Z£gŸÔZâxÔm054 ëzògçtÔ ˜!: îZÙZÑâZgÔ 3X¡z~Ô‡èÔ
Ô`32m844 ëzògçt 4XZ£gŸÔZâxÔ
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LL'¼kUãªCÙz„pUãì�gZUƒZñUãìXóó1C
ªZWzZi—£â]Ð•Z™zZ:WCìÂZk»ª×`iZbƒY@ìZzg6×`Æ‚B

ß¦ìpWzZiƒ„ƒCìZÏ̧wUãÅ@G~zŸs™Dƒñ��
LLZziœ)†äZ¤ƒZñZzwÃgzu1ZzgZk»×`Šzg™ŠcÂŠz!g{Zk~×`¹VÐMcz{

£ŠxÂZk»#IZ:�øuXU3ZWŒÛqŠz¸X’uz»X�œ)’uÐgzuŠ}Ç»“g�
ÐÌ.e¢¥zZÑìHë7ŠÙ�0ãÃRŠ¶Ð�̂Zk~aZƒC  Š}Ç�î'M[

ìZkÆ‚ÁƒD„ÖYCgSìZzgZz{»Y@g;ÂZ[Z¤ËøuÐ§ÏÌZDwwB¹V
ÐÑñÏ�z{’q)*êÐ*e�ÂZķwUãÅ9z™s̈z„ì�ñZ�z£œ~�Ûâð
ª�£z#Ö†ÐtƒZÂgu1̂Zk»Š.z;VÅƒZÃÎZzgZkÆŒÛqÐZk~»z’uMcMzZi»

Zk~’ug;:»Xóó2C  (Ÿ5é HFZk~ÐZk~ZFŠZzgtguˆ�:

¸wZÍw»gœ
�ßvë��WzZi¬„×`Æ‚Bß¦ì:�6×`Æ‚BZ,ßÍV»gŠ™Dƒñ

��
�áh‡bÈn�ª¸wZ×ì�rŠ#ÖZ�x~z„7Ãì̧]ø�Î :  LLMZ̧w

¤‰ÜÐw•Šîì²ƒZŸZ¤gZ{~âúÐ7MZk¤‰ÜÃ7gZ™ÆguY@ìZzgZ¤¤‰Ü!¹
ìZzgÖ~£zxïŠ£ŠxzZµƒ@ìZzgz{Ÿ̂™3™†¤‰Ü’qÆŠgúßÒì-VZķ]Ã
7gZ™@ì�t–]i}6âgäÐx@{ìZzg�Z[Š}M��tZkqª~ì�ŠzâV
Y+Ð£ŠxƒXƒZ‚"ŸNhÆœ)Ð”3™½¢zg7¸et�’Yñ¾qw¼�
ZÚDì�MzZiz„MzZi1ìpZ{«„ƒZZÐnƒñ<MðcZkÆŒÛqÐMzZiÅ»8Šzu~

~ZFˆZzgz{Ñðóó3C
LL—7��qœZ�qçŠìXZzḡâÅÂzä„Z¬Š{�qÆnƒðìóó4C

'''''''''''''''''''''''''''
Ô`32m154 ëzògçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
3XZ$}é GEMMÔ`32Ôm254
4XZ$}é GEMMÔ`32Ôm154
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¯â¤ZsÅƒ43š5é EGGCS:] (ii)
(Physical Properties of Phonograph)    

The phonograph, record player, or gramophone, is a device

introduced in 1877 that has had continued common use for reproducing

(playing) sound recordings; although when first developed, the

phonograph was used to both record and reproduce sounds. The

recordings played on such a device generally consist of wavy lines that

are either scratched, engraved, or grooved onto a rotating cylinder or

disc. As the cylinder or disc rotates, a stylus or needle traces the wavy

lines and vibrates to reproduce the recorded sound waves. 1C

¯â¤ZsÅZÌ
WzZià{ÅWzZiT§bz*~!5½3ý GGƒYCìZk§biZbÌƒYCìøg}0kÃðZ(

W!:åTÐWzZiÃÈHYnÔÂ!ZÞÐZqW!ZXŠƒZTÆ!g}~ñÑ*Z£gŸ{y�ÛâD
�X

LLT§b®Äzgî"!̄œªZgwì-�ñg_u®izZwìZÏnî'M[é
�gìÂZyÝ]ZDwÆD»Ãðfg=øg}0k:åZ['.h4ï EIGGZÞZ(M!�T~)áÐ

ţ]aZƒð�ƒZñ9Gz̃Å§bƒZñ̃`ÅZyZDwwBzß�ÐoƒZzg eô³ô̂ƒûáô]Ö×#äôiøÃø^ÖoF
ZLáz&"Æ:Zqiâ:JZ¹ôpgÇX2C

¯â¤ZsÅS:]
ñÑ*Z£gŸ{ȳâ¤ZsÅS:]Ã-V™D�X
LL×`ƒZ»ƒZZzgMzZiôpz&zyìZ•ñ×`ÐG~7MCZkÆnŠz!g{×`ƒZÅ

'''''''''''''''''''''''''''
1.       Rutgers University,"Tinfoil Phonograph"from:http://edison.rutgers.

edu/tinfoil.htm Acessed on July 14,2012.

Ô`32Ôm924 ëzògçt Z£gŸÔZâxÔ  2X

902

Urge
nt

http://edison.rutgers


Z`ì�øg}G¸»fg=ìzg:g[³zV�"ÇìZ[ÌZÐÍg;ìZkM!ª.V6
Zg™xZDw¥xzx@ìzÅ<å XEZëŠ¶Ðz{ZÖpiZbƒYD�T§b»½ÐâÆîc
YD�ZzgZyÐ{à™ÆŠzu}ZÖp½M�T§bèƒð1Šð™Šz!g{ÉM�X1C

H¯â¤ZsÐ‰Š�qƒ@ìc‰Šß]?
ZJ¯â¤ZsÅ.V~ZDwwB!¹ƒD�’qW!ÐWzZiÃŠz!g{‹YYìW\

��
LLZJZyah-V.V~z{ZDwwB!¹�’qM!Ð�ƒZR)VZyZDw%Î)6

¦gCZLgî"z®ÄÆ!̄$2gZyÝ]Ð!5½3ý GGZzģ]’qÆ!̃̄`ƒ™ZÏ§b
»yJBZzgŒVÅƒZZyZDwÃá™‚&g=ßbœuÑÆ—gq¢™Cìt‰Šz×`Æ

:‰Š�qƒZ:�‰Šß]óó2C
¯âƒZ;ñáôÆ‡ì£x

¯âÅahcVÜsƒZ;ñáô~ÐZqƒZÆ‡ì£x��Ûn<�=ÐÍl‚ìJ
 Ö~ÎƒZƒV»Â‰å�=6;BâgäÐ«ƒZZzgZkÐŠzu~ZkÐŠ~ŒVJ�Î,)00Z(

ƒZäZDwß]=Ðoƒ™ƒZñ�sÍlÃoHZzg�qzZµƒZŒV-VÉ�ZkâZ|Ð
PˆŠv}�kƒZƒVäoƒ™ƒZñZíäZkM!ÃoHtƒZñº{zJÅ(ƒZZ[ZkÐ
ƒZñº{ŠzxQÎxQXgxoƒ™Î,ä$2gƒZñÍlÃ!5½3ý GGHZzg�qqÝƒZÂGŠzâV
ßgÂV~z„ß]=ì�#-Cå EGEŠZVwÎ001zZTVÐ»yJBZ¤pZqßg]~ƒz‚_
ƒZN�ZzgŠzu~~Ö»ZqzZôtM!ŠzâV~z„Ÿ`M@ìz„=6;B7*ŠzâV»JZYì
ÂHzz�ZyÎzZTVÐ�‹Šz{Âz„ß]=ƒZzgZyÎzZTVÆˆ�‹Šz{Zk»)ƒZkÅ
¦kZkÅVwƒt¡e"pìX3C

¤Zñ̄yZzḡI¤Zs~�Ût
¯I¤ZsÅ¦kZKZÝÅVwzCƒCì²¤Zñ̄yÐåzZà$›40î EGEWzZià{ÅƒCìÔ

'''''''''''''''''''''''''''
Ô`32Ôm924 ëzògçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
034 - 3XZ$}é GEMMÔ`32m924
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VwZzgC7ƒCìXñÑ*Z£gŸ{y¤Zñ̄yZzḡI¤Zs~�ÛtzZã™D�
LL¯I¤ZsÅ¦kZKf~Zhg{ÐI+ZzgZm¡ZqVwzCƒCìgsZkM!Æ�Zk

~Z¤Ë‡g~Åˆz]½~Â̂Zk~8©3ªî GGGGSŒÛMyx„zŠ<ƒZZzgZkÐ�‹Yñz{wZÏ‡g~Å
MzZiƒÏZzgZkÐ�ZŠZƒZz„ŒÛMyxƒÇ�Zkä7J:t�$qZkÅMzZiÅÃð©ez¦kƒZzgt
�ZŠZƒZŒÛMy�~:ƒZkÅVwznƒÔ-�Z¤MÑ]§sz);ÅMzZiìÂz{Ì8©3ªî GGGGSz„MzZiì:
�Zk»¶yz6ŠZiXóó1C

''''''''''''''''''''''''''
Ô`32Ôm214 ëzògçt 1XZ£gŸÔZâxÔ

112

Urge
nt



ZßZ‚ƒ&á»ÃgñÑ (iii)
(Formuala of Ultra Sound Machine)       

(Ultrasound)                                        ZßZÎ7 / !Ñß]
(Crystal of ZßZÎ7u�®ÐicŠ{®ŠzZàîàZñZ`�Z+ZñZ`�%Š{    

~'¹gzÆfg)Zg¬�á]aZ™ÆqÝÅY$Ë�X Quartz)

ZßZ‚î&á
ZßZ‚î&ázpøZzgÁZ8ÆnZEwƒCì�;ð�Ûr³ÅZßZ‚î&Ø,Ÿ

Æ{Å§s3ìZzgZog}Åç*uÃúVÃZEwG%�Å¦k¯@ìX
ZßZ»pƒ@ì*gïÐZz6ÔZÌZßZ‚î&1ÑY@ìÂZkÐ%ZŠz{WzZiƒCìTÅ

�Ûr³*gïWzZiÅ�Ûr³½"5é GEMM02Ð00002CÙuÐiZZ{ƒCìªT�Ûr³ÅWzZiZ̈ã»yÍY
ìZßZ‚î&Å�Ûr³ZkÐicŠ{ƒCì

             In physics, the term "ultrasound" applies to all sound waves with

a frequency above the audible range of normal human hearing, about

20 kHz. The frequencies used in diagnostic ultrasound are typically

between 2 and 18 MHz.1C

History of Ultrasound
 The roots of sonography can be traced as far back as the ancient

Greeks, according to Baker. Pythagoras, famous for his theorem about

right-angled triangles, invented the Sonometer, which was used to study

musical sounds. Boethius (c. 480-c. 525) was the first to compare sound

w a v e s  t o  w a v e s  p r o d u c e d  b y  d r o p p i n g  a  p e b b l e

''''''''''''''''''''''''''
1.     Novelline, Robert (1997)."Squire's Fundamentals of Radiology", 

Harvard University Press. pp. 34–35.
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into calm water.1C
In 1880, Pierre Curie and Jacques Curie from France discovered

the piezo-electr ic ef fect .  Ul trasound was then found to be

possiblygenerated and received in megahertz. Sonar detection systems

were first created for underwater explorations and navigation. The

invention of the Diode and Triode in the 1900s also boosted

developments in ultrasound. 2C
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'''''''''''''''''''''''''''
1.     Beth W. Orenstein,"Ultrasound History",p(9)  P- 28

2.     ibid
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How  is Ultrasound machine  work?
Ultrasound or ultrasonography is a medical imaging technique

that uses high frequency sound waves and their echoes. The technique

is similar to the echolocation used by bats, whales and dolphins, as well

as SONAR used by submarines. In ultrasound, the following events 

happen:

    / The ultrasound machine transmits high-frequency (1 to 5

megahertz) sound pulses into your body using a probe.

    /  The sound waves travel into your body and hit a boundary

between tissues (e.g. between fluid and soft tissue, soft tissue and

bone).

     /   Some of the sound waves get reflected back to the probe, while

some travel on further until they reach another boundary and get

reflected.

     /   The reflected waves are picked up by the probe and relayed to

the machine.

    /    The machine calculates the distance from the probe to the

 tissue or organ (boundaries) using the speed of sound in tissue (5,005

ft/s or1,540 m/s) and the time of the each echo's return (usually on the

order of millionths of a second).

     /   The machine displays the distances and intensities of the

 echoes on the screen, forming a two dimensional image like the one

shown below.1C

Transducer Probe
The transducer probe is the main part of the ultrasound machine.

The transducer probe makes the sound waves and receives the echoes.

It is, so to speak, the mouth and ears of the ultrasound machine. The
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transducer probe generates and receives sound waves using a principle

called the piezoelectric (pressure electricity) effect, which was

discovered by Pierre and Jacques Curie in 1880. In the probe, there are

one or more quartz crystals called piezoelectric crystals. When an

electric current is applied to these crystals, they change shape rapidly.

The rapid shape changes, or vibrations, of the crystals produce sound

waves that travel outward. Conversely, when sound or pressure waves

hit the crystals, they emit electrical currents. Therefore, the same

crystals can be used to send and receive sound waves. The probe also

has a sound absorbing substance to eliminate back reflections from the

probe itself, and an acoustic lens to help focus the emitted sound

waves.2C
ñÑ*Z£gŸ{yäqgzfsg‚!~Zv¬\ÆExÆ!g}~i'Š„ï�ÛâðX        
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'''''''''''''''''''''''''''

1. Craig Freudenrich,"How Ultrasound Worksþþ",from:http://electronics.

howstuffworks.com/ultrasound.htm.Acessed on May 5,2012.                              

2.  Ibid                                                                                                        

Ô`32m574 ëzògçt 3XZ£gŸÔZâxÔ
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Uses of Ultrasound Machine    ZßZ‚î&áÆZEÑ]
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1X¤uÃø6ZËÃ¥x™äc
2XãiŠ{k%Å)™äc

3C 3X&Ó4h45é FGEHÅ7ic¥x™äÆn

'''''''''''''''''''''''''''
Ô`32m574 ëzògçt 1XZ£gŸÔZâxÔ

$}é GEMMX 2XZ
2.    Valma J Robertson, Kerry G Baker (2001). "A Review of

Therapeutic Ultrasound". (7): p-1342.
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¨ZqzWDƒäÆDZÅŒ43š5é EGG]»Z:tÓx%;ñi0Ï~ZEwƒ@ìX˜VJ
ZziZyzeö»mìÂDZÅŒ43š5é EGG]~ZlZgzV»ziyZzgeö™äÆnZÄHgGƒñ

�ZyÅ$zªZsòâjw~œ‘¡Ô�ÃãÅ§sÐ:gÇ‰gzi{»ÆtÔèÅ§sÐ:7S

ˆúizV»ÆtÔgzi{»ñg{ZzgiÃ>z){¥xGYD�ZzgÑ¦)ÄÔ.,Åeö¥xÅYCìX

Ã(~ZÌqÝìXMð (Mathematical Physics) ZziZyzeö~gcMCƒ43š5é EGG]

~¢Ô¦z){Å¢zg]7CìX̧]Ô6bZzgziyÅZKZKZ»×VHg�Qi}ÔÎg`ÔZ(gzV
Ô*gzVÅSÔZyÆŠgxyÃAÔZyÅi}ÐŠzg~z){¥x™*ƒgcMCƒ43š5é EGG]Å$zªe

�X

˜VJW!ƒ43š5é EGG]»mìZk~0ãZzgŠvâO]ÅâˆÔ8pZmZzgZyÅZlxÒyÅYC
��âO]ÅÓf5k~HìÔâO]W:~¾S¤Å¯Y6ZqŠzu}ÐX�XâO]»

g8Hƒ@ìXW:~YÅßg]~¾âù»g8¸̈ƒ@ìz){z){X
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ñÑ*Z£gŸ{yÌDZÅŒ43š5é EGG]ÆCÙyZy�ZziZyzeöÔW!ƒ43š5é EGG]ÔÂEz¾*z){~ZKVw

W\¸X
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ƒCìZÏ§bSÃâLcZ»ð³¤ZxZEwƒCìXZzgtZ»×VŠznÅƒC�
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ãŠ~ZzgâpfZ»ÇV»ÃÄcÂxB@ìXW`ÀZ»ÇVÆZÄgZò�X�

:Zk~ãŠ~Z»×V¢Ô³¤xZzg²�X M.K.S 1X
Zk~ãŠ~Z»×Vv¢Ô¤xZzg²�X :C.G.S 2X
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ñÑ*Z£gŸ{yÆŠzg~tÄñ�Š7¸ÉZkz‰Ü§ÔfgZqÔŠ6z){ZEwƒD¸X  

²ZsòÂx~™qÔfgZqÔŠ6ZzgŠgëzŠbgº¸XñÑ*Z£gŸ{yZyÃ(~ZôoÐZEw
(Calculations) �ÛâDZzggKÐgKZ»ðï%~'g]Ð»xfXëóW~gçt~Z+"Ñg
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(Weights) ZziZy  (i)

ñÑ*Z£gŸ{yDZÅŒ43š5é EGG]Å�ácZziZyzeö~Ì»°'g]gn¸XW\ZLiâä~
Æ!g}~å'g]gn¸XW\ZÂñV~!bmÃp[æÃ (Weigts System) gZò

gn¸XZsòÂxZzgZkz‰ÜÆÄÆW:ÆmÃ-VÒy�ÛâcX
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™qÔgëÔZ*gZzģwÅÑ<0{~ZÌ»Z0Zi{ZkÐl!ÎcYYì�
1Xœ‘¡c¡Z:
2X�ÃãÅ§sÐ:gÇ‰gzi{»Æt
3XèÅ§sÐ:7SˆúizV»Æt
4Xgzi{»ñg{
5XiÃ>
6XŠe
7X$
Zyƒ~qgz!ÑZziZyÅ¢zg]7CìXñÑ*Z£gŸ{y�ÛâD�X

LL™qeg$å QìZzgæŠz2gëÔZzggëäZ*gÔZzgZ*g‚hñeģwÔZzģw‚hñegâÚÔ
ZzgÂ!!g{21âÚÔZzgZôm~gzBÎZŠg{âÚÔÂ™qŠzÎc.çGO072ÂáÔZzggzkVÐŠzÎZVÏ882
gz9½ÔÂZÏ08gz9Æ§Ð3§9Ù7Zzg5&3Ù7Ôc$ðGQVí�‚hñ&§el|Ù7Zzg
01&1Ù7Xóó1C

qgz!ÑÄÃ-VÒyHYYìX
Zq™q = egæ = WJgë = ZqÎ‚JZ*g = 027̧w = 0423âÚ = 072Âá

Zq™q = egæ
Zqæ = Šzgë
Zqgë = äZ*g

''''''''''''''''''''''''''
Ô`01m692 ëóW~gçt 1XZ£gŸÔZâxÔ

122

Urge
nt



ZqZ*g = ‚hñeģw
Zq¸w = ‚hñegâÚ
!g{âÚ = ZqÂ!
Zôm~gzB = ÎZŠg{âÚ
Zq™q = 072Âá
Zq™q = 882gz9

qgz!Ñ„g]Ð¥xƒZ�Zq™q~072ÂáƒD�Zzg882gz9Zq™qÆ'Z'
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ñgZ]z){~X
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ñÑ*Z£gŸ{yÆiâ:~'R~ñ�Š{ŠzgÆZ(g~Âx6Âw»ÃðÂxgZò:åXZ

´̧V~§ÌZ!̧5ÕäIMM'~»§39Âá9âÚÔgZàg»§09ÂáZzgŠ‹Zzg~»§57ÂáåX
W\ÐqgzfsÎZw7YŠX
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ÆZqÎaZ:441gz9½[VX~»§ZÏ08gz9½»ìÂZkÐŠz§ƒñÔ§»5&1ª7ä
Šz§Ðeggz9½Zz6ÔpicŠ{Zôotì�8ðEMÆ™qÐ[VŠñYN8ðEMÆ™q~[V&
ÎZ»zy153gz9½WD�ÂÛ™qZqÎ

+A¢.ç
FFG571gz9WJWä½ƒZÔ~»ÎZŠz§ZÃ½ÁXóó2C

™qÂ~Æe:ÅŠgcÄ
ñÑ*Z£gŸ{y´)�áòÆZkZôo�[V»œ‘�Æ™qÐZŠZHYñÃI�ÛâcZzgZÏ

ÆZ±gÐÛ™qnxÆziyÅï�ÛâðXªCÙì�Teä~072ÂáWNÐZz{[V
Ð½ZYñÇÂÂw~[VicŠ{m³ÐX

W\ä�ZzgnxÅÑ:V»ñZi:HÂ�ÚqÝƒðz{882:153ª23:93¶X
''''''''''''''''''''''''''

Ô`01m592 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
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6W\-VgBZi�X (Experiment) ™qÅZkï~ZLŠ"
LLZk¯6"3�ç EEELZôozicŠ‹$©ü

EE
LLZY~ä72â{Igu7231|ÃZqÎaZ:gzB½8ðEMziyG�

Û™q4ð XQñZzgZ¹Zq\á~½ZX8jè QELZ·t�@xì»Zq(Z»�ÍcZÏe:»*\™¯cŠåóQ{
8ðEMZk~7g~R�~JW‰ðŠzy@*zÑ$©�.ç GGG)%Z¸gZzg�ZðÆX](Âz„»�Û™qÂ~

UgZzgZqZÃ½4ð XQñªZqÎñgz9 1Y0 4ð XQZÔQ~äTÏ»�~[V½™ÂáÂ'~Æ§Ð
WJW:½ÔÂtziÈnxƒZÔZzgZk»ŠzP153gzB½ziy8ðEMXzZv¬\ZDXóó1C
ŠkŠgëÄâÚe0~ƒCìX

01Šgë = 2Âá‚hñ‚]âÚe0~
ÁÐÁ$Šk01„ŠgëìªŠz2Âá‚hñ‚]âÚe0~TkÂáÐTÆˆ[~

Zôm~gzBÎZŠg{âÚ»ìX2C

ŠkŠgëziyÆZ±gÐ
ziyÆZ‘45é EGgÐŠk01ŠgëÆŠz2gz9ZqZÃZqaãZzg3&5D90ð4ð XQñª¼ÁŠz2gz9

¾{31WäÔZ¤gz9ZÃaãŠ}ÂZÏŠgŠbƒÇX3C

ŠbgÑ¦ÅlZg
4âÚÎ* .5= Zq¸wÎ* = ZqŠbgÑ¦

ŠbgÑ¦‚hñegâ½̃Îä»åZzgsvÆŠbgÃð¥7ZÔ̧ŠbgÑ¦ŠkŠgëå�
ŒVÆŠzgz97ä¾{WäZzg¼ÃhcVƒZX4C

;VZ¤ZÐÇg‚ÂŠgëÑ¦»ZÈwƒ@T»ziy3âÚZqgC1&5gC»ìX5C

e0~ÅZù_Ñ¦ziy
$Æne0~ÅZù_Zq¸wª‚hñegâ˜ÐÁÅ&$Å¢zg]ƒCƒ"d->î IEX

''''''''''''''''''''''''''
Ô`01m792 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
3XZ$}é GEMMX
4XZ$}é GEMMÔ`11m842
5XZ$}é GEMMÔ`21m462

322

Urge
nt



%yX1C

ïh$"3ïEEGLgÎw~|]ÃÒgèZv¬\“-£é E
221¤Zx)äpziy( . 274 = 01Âáe0~ .5= ZqZzµ

ñÑ*Z£gŸ{yÁÆjZáÐ"3ïEEGLgÎw~|]ÃÒgèZv¬\“-£é E»h$-VÒy�ÛâcX
LL
9)4jè
E
G~ZqgzZeì�«ÅÂgÎwZv~äZyÐïb™ŠcZzg$egÎZô084ŠgëåÔ

ZzgÁ~tÌ�¹Šì�ZrVäig{�Ûz|Å!g{ZzµÆún~XZzµe:Šgë»ƒ@ìXt
|]ÃÒgèZZv¬\�»$|]ZgèZZv¬\ÅÅ§sÐåXóó2C3C

"3ïEEGLgÎw~|]ÃÒgèZv¬\“-£é EÆ$Òy�ÛâäÆñ̂Ñ*Z£gŸ{y-Vc
�ÛâD�X

LLÃ¸w)Â~HƒVX](tá76�N¥xƒ[�z{ig{egÎZô084Šgë~
�Ûz|ƒð¶Z�91¸wÎ*Zkiâ:IguÆ¸ƒÐÜsZqÎâ}091Šgë»áìÔYèZq
Šbģw»ZzgCÙŠbgŠk01Šgë»åÔ;VƒYì�tZ0Zi{ˆÆiâä~æÜëg{ÆË¸ƒ»ƒÔzZZv
¬\ZDXZzg-4ZyÅóQ{@zsT~óQ{ŠgëZzģwÆziâVÃ¦™D4ð XQñ�ÛâD��ƒYì�

. Šk01Šgë‚]7̧w~¼Ÿ,ƒVX»Z±g:HŠƒ
Ã¸w)Â~HƒVX](tÌ‡&ÿELÂz7YèZk§beg4¸we0~0õÎZ¾175Šgë

Zzg¼ŸƒD�ZzgegÎZô084Šgë&Î¤633¸w�Â¬~ŸÛÐiZZƒðTÃÃ
Z0Zi7HYYÔZzgŠzu}~.e„ÁìÂZkÃ‡.ÞÒp7¹YYÔZkÆ´z{ŠgZë~icŠCÃ
‚�™äZzgÜsZk086Zr™ä»Ãðp7ìÉZ¤Z(ƒ@Â$ðFQgZ0õÎ005Ie’åÔ6�

�7ìÔ̈g™zÔƒYìZê¯xÅÃðŠzu~zz0nX4C

…ø•ôoø]Ö×#äöÂøßûö̀à $|]ÃÒZzgZizZ!̀Š=çXOZ]
$|]GwiCÙZegÎ¸we0~å�ŒVÆZqÎ‚Jgz9½ƒðÔZzg$ZÒZizZ`0Z]

''''''''''''''''''''''''''
Ô`21m841 ëóW~gçt 1XZ£gŸÔZâxÔ

m263 ÔÛz]:ñ‹@yÔ5691YÔ`1 i^…mîö]ÖíÛn‹ 2XŠcg–~Ô@0·Ô
941 - Ô`21m841 ëóW~gçt 3XZ£gŸÔZâxÔ

4XZ$}é GEMMÔ`21m151
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~Šz …ø•ô³oø]Ö×#äöiøÃø^ÖoFÂøßûø̀^æøÂøßûö̀àûqøÛônûÃ÷^ 0²Šgx�ŒVÆZqÎe:gz9ƒñZzg$|]ZxÖ

Xóó1C ö æø]Ö×#äöiøÃø^ÖoF]øÂû×øÜ gzZt�egDÙZgŠgë�Šg{Îägz9ƒñcegDÙZgŠbg�ŠgDÙZgŠzÎgz9X

úi»Ætï%»§i
Zk»§itì�}!g{'kZŠÌæ]�rÅïw™‚J'kÅúi,ZkÆf)‰‚wÆ

Šy&Î¢�ÂZq‚wÅúizVÆÆbŠzDÙZgZqÎMƒñZzg‚J'kÆZqÑÄ*KDÙZg
WJÎZqúi»Æt[VÐÛ™qª'~ÅÂwÐZq§‚]Ù7ŠzâÚ‚hñbgCZzg
Zôm~§Ð�ZÏgzB½»ì7äŠz§Zzg7yÙ7Zzg�ZVzÙ7»ªZq§¾{Ù7
0vZVzÙ7»ÁZklZgÃ0312~¢[Š,Â‚w½ÅúizV»ñg{ƒZzg008721~¢[Š,Â
‚J‚w»Ôt½ã7ä0õDÙZgð[VƒñZkŠgŠ¶Å¤‰Ü7ÂæÅŠg]ƒZkŠgMÃŠ}
™â´™Š,ïŠÑŠ,QMZK§sÐZ¹S™Š}tQŠz!g{+ñg{ZÐŠ}™ïŠÑŠ,z{Q
Z¹S™Š}t�!g{Z(„™,ŒVJ�tZ«¢ZklZgÃVYñæ(~lZgÐŠzg™,Ð

¢»ƒÇŠzgÆntÌ™M��ËÐ}ÎgzBÅ$ŒÛná™z{ñg}~MÃŠ,Zzg-V„
Z«¢™,�gz9ÐŠzgW‚yƒÇÔZí~MÃ¼Š}™gZè™,X2C
iâ:g‚ª~~Â!ÎäÅ7

ŒV»gzB11â2̃aç QcìÂŠgëZk»52&7ì�
&C4øEE™äÐŠgëZqÎ£gzB054ƒZÂ

Šgëgz9»62Ñ1&054ª52&7IZT»qÝtì�e7gz9'Z'x·52ŠgëÆcZqgzB'Z'
7&4D3ŠgxÆÔz®Z»[¢~î EEO�ŠzÎŠgx002ìZkŠgx{Zkgz9Ð65WCìo05&ŠgUâ·041
ƒñZzgegÎ004¸wÆZqÎ‚J061gz9ÔŠk01ŠgëZ�lZ§$ì¬5&3D9&210ðªŠzgz9
7ä¾{W:Zzg0vZV8~î Ob»ÔegDÙZgŠgxÆŒV�]Âî OÐZqDÙZgZqÎä021gz94ð XQñÔZzgCÙ
ŠbgŠk01Šgë»ìÔÅ<å XEZegDÙZgŠbgÆŠg{DÙZgŠzÎgz9XZkˆ[ÐªCÙ4ð XQZ�iâ:ZŠkg‚ª~
ÎäÅ7‚hñ‚]gz9Â!ÐÌÁ¶�ZŠbgª‚hñegâÎ̃*Šk01ŠgxªŠz2gz9
!g{12Wä5&3D90ð»åÂó[Zg‹ZqÂ!Î*e5&3D5&70ð»ƒZX3C

''''''''''''''''''''''''''
Ô`11m842 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`21m561
3XZ$}é GEMMÔ`21m731
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(Measurements) eö (ii)

ñÑ*Z£gŸ{yÐqgzfsÎZÑ]K‰:
)1(2wÄ�Û�ÅƒCì?
)2(³õM)Ä(2w6qƒÇ?
)3(ð2w~gZ{gZ„»Z±gìcTgZ56−?
)4(ŒVÐ&4hÒ3ð EGFg81Ãk'Z{ÎZg~Çh~Zzg'Z{gsÇh~¤63ÃkƒYCìz;VYä~q“
ƒÇ?1C

ÂñÑ*Z£gŸ{y�ÛâD�

2w
)1(²s~2w!g{21ÃkìZzgZyšŠ~CÙÃk5&8éªZqéZzgéÆ&âÔZzg&é

»Zq�Û�ÔÂZq2wb�ÛtZzgŠzâ�ÛtÅƒðX
)2(&2w6qìX
)3(TgZ5ÐYñZk»Z±gìX
)4(gs~YñÂq™}zg:7X

R
RZq#ƒðÔîwz²n~ËqìÂ¥VÆËƒäÐZy~Öw™äzZà�„Ì

ËƒYCìX2C

ZqŠxfgZq»Šzuƒ@ì
6�ZI)sZzgZIˆ»¸wì�ZqŠxfgZq»Šzuƒ@ìÔ˜Vz{ë��i}

Ð*øÅ—~ZãŠx6ƒÔcz{ë��âZ¬ÐZÚŠxZzgZÚŠ6—ƒXZy)bÆŸÆ
''''''''''''''''''''''''''

Ô`8m452 ëóW~gçt 1XZ£gŸÔZâxÔ
Ô`8m552 2XZ$}é GEMM
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Zzģ$›4è GGÌëZK®ÂEÅ£?~l!Òy™`�X1C

2wÄÃkÅƒCì
2wøg}šŠ~½ã!g{ÃkÅìX
øg}šŠ~ŠkÃk»Z0Zi{‡.ÞJw7�ŒVZqZcxªAs]~ÆŠy~òÐizZwJ

‚]‚®ÆŒÛdƒ@ìZzg—7�\Š{ZK5wewÐ‚]�~!g{Ãk"Ø^©ì
X2C ö æø]Ö×#äö‰öfûvFßøäöæøiøÃø^ÖoF]øÂû×øÜöæÂ×ÛäöqøØ$Úørû‚öåö]øiøÜ%æø]øuûÓøÜ T6!g;»Š/�á@Ô

¦Ñ¦/̂[�~¦%zz~
�~¦�&Å»ìÔCÙÅ!g{21ZõÔ¦Ñ¦&fgZq™!kë�ÔZk»ÛªWJ¤{Æ

'Z'ì�z{aäZøìZzgCÙ¤{&ZøX3CC

Zq;B%,Å)sZeâV
ËÌ.,Å)sÑ¦¥x™äÆnñÑ*Z£gŸ{yäZqW‚y‡°{Òy™ŠcìZk

‡°{Æfg)ëW‚ãÐ.,Å)s¥x™M�XW\äZq;B%,Å)sÃZ
eâV��~¦ÔZõÔÅÔZøZzg¤{~Òy™ŠcQÒy™Š{lZgzVÃ001Ð¢[Š~YñÂ.,Å
Ñ¦)sòWCìÔW\��:

LLÑ¦¦~z{Zøx�XÆaäZVg{ZõÆ'Z'�Zq;B%,Å)sZeâV
ÐZk]zw~ì

�~¦ZõÅZø¤{

4&1¦423Zõ2Å675Zø46¤{

'''''''''''''''''''''''''''
Ô`21m762 ëóW~gçt 1XZ£gŸÔñÑ*Ô

Ô`01m592 2XZ$}é GEMM
023 - Ô`82m123 3XZ$}é GEMM
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Z[æ;B»gK1YñTyƒeâVÐZkÅlZgDÐªCÙƒÏ}Š{ŠgŠ{cZy£ŠkÃ
001~¢[™zÂ¦52ƒñZzgÅÎZŠzÎZBZZgkÔŒVÐˆ[èÃgÎZwÅt»Z0Zi{ƒYìz{
Š{ŠgŠ{jnZk9eäÐ00423ZõƒÇZzg�;B,{ZõìZkÐÎ;BÜsZVKDÙZgâÎ)00982(
ZõƒÇ‚hñ&DÙZgZõ»�Ût7}ÇTÆegDÙZgbÎàjZøZzgŠzäðƒñ:�ÜsZVzyÔZzg

�;B017ZõìZkÐÎ;BMDÙZg0õÎæZõƒÇ7äZ/ÎZõÁTÆeJðDÙZgZøƒñ:

��¤z²mXóó1C

''''''''''''''''''''''''''
572 - Ô`2m472 ëóW~gçt 1XZ£gŸÔñÑ*Ô
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(Mathematical Physics)     gcMCƒ43š5é EGG] (iii)
DZÅŒ43š5é EGG]Åz{�ácT~gcèÆÃgñáZEw™ÆDZÅŒ43š5é EGG]Æ)biGYD�

 "The application of mathematics to problems in physics and the

development of mathematical methods suitable for such applications

and for the formulation of physical theories."[1].

gcMC‚Û¾»ZEwDZÅŒ43š5é EGG]ÅÓx�ápV~ƒ@ì�
/ hydrodynamics,

 /celestial mechanics,

 /elasticity theory,

 /acoustics,

 /thermodynamics,

 /electricity,

 /magnetism, and

 /aerodynamics.

ñÑ*Z£gŸ{yâCÙƒ43š5é EGG]Æ‚B‚BâCÙgcèŠZyÌW̧\ägcèÅF�ápV6»x
HX‚�W\Æiâ:Æ�ggcèŠZyeZËMYZ−+zZõe·Z¥|-Eg;gcèÆÂF+)b
W\Ði™zZD¸ZzgW\Ågcè~'g]Æ2s¸X2CW\ägcè~qgzfsd

Kggh}X

y�
M!]ø�ûÓø^Ùö]ŸûøÎû×ônû‚ŒöÖôßÓ‹ô]ø�ûÓø^Ùô]ŸûøÎû×ônû‚Œ
Z½kÆ‰ZDw6Z‹Zn6031|²!
N!]øÂø^Öôo]ÖûÃø_ø^mø^Êôo]Ÿûø•û¡øÅæø]Ö$̂æø]mø^

ýýýýýýýýýýýýýýýýýýýýýýýýý

1.American Institute of Physics ,"Mathimatical Physics"U.S.A

from:http://jmp.aip.org/jmp/staff.jsp.Acessed on May 5,2012.               

Ô`1m46 §]Zd|] ;Z−+·g~ÔñÑ*Ô N!
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9131|ÃgÏ>gŸÔÑƒg [bZzg™z~z){»Òy
N // 7231 O!]øÖûÛøÃûßo]ÖûÛr×oÖô×ûÛÇûßôoæø]Ö¿(×(o

²!N P!u^�nä]ö‘öçÙö]Öûãôßû‚‰øä
               //            // 1C Q!iøvû†ômû†ö]ŸûøÎû×ôn‚Œ

ˆ[
                       ÃgÏN                                 M!]øÖûröÛøØö]Ö‚$]ñô†øåÊôoìö_öçû½ô]Ö‚$]ñô†øå

      //   9131|²!     N!]øÖûÓø¡øÝö]ÖûËøồnûÜöÊôoû‰ø¡ø‰ôØô]ÖûrøÛûÄôæø]Öj$ÏûŠônûÜ
// ÃgÏ             ô O!ÚøŠûòöçÖônø^lö]ÖŠ(ø̀^Ý

             //   //                                       2C P!u^�näìøø̂]Þøèö]ÖûÃô×ûÜ

gcè
²!N     // M!qø‚ø]æøÙö]Ö†(mø^•ôo

// ÃgÏ N!‡ø]æômøèö]ôìûjø¡øÍô]ÖûÛøßû¿ø†
                  O!Âøû̂Ýö]Öûfø^‡ôpûÊôoqøç(]Ö†(mø^•ôo

// //      ZExgcè~%’k    

// // 9231| P!ÒöŠöçû…ô]ôÂû�ø^…ômøä
// ²!        Q!]øÖûÓøŠû†ö]ÖûÃø�û†ôp

 //                  ZgŠz   3C  R!ÚÃ‚áÂ×çÚo�…‰ßnàar†p(ÂnŠçpæ…æÚo

D[
2331|ÃgÏ>gŸÔÑƒg             M!i×ín“Â×ÜÚ%×&Ò†æp

// // 9231| N!…‰^Öä�…Â×ÜÚ%×&Ò†æp
// // O!æqçå‡æ]m^Ú%×&Ò†æp

ýýýýýýýýýýýýýýýýýý

Ôm24 ZÅ.{3¨é EOE]ZÇæOç!îGG 1X†Z
Å.54èEGE�ãÔñÑ*Ô

2XZ$}é GEMMÔm34
3XZ$}é GEMMX
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// // 1C P!…‰^ÖäÂ×ÜÚ%×&Ò†æp
â^:tegzVg‚bZ¬àZÅšŒéc°ZÑHqzZ²zZcÆ*xÐ�%œ~>gŸÐ4041â|~«!g

�áùƒñ�X

ßÇgM
// 5231|ZgŠz M!…‰^Öä�…Â×ÜÖç+^…$Ü

                                  3231|),· 1C N!‰jnàæÖç+^…$Ü

ƒz£¨
ÃgÏ),· M!uøØ%]ÖûÛøÃø^�ôŸølôÖôÏøçôp(]ÖûÛöÓøÃûfø^l

ƒz£¨ÆŠgzÎx6Ã
// // N!…‰^Öäqf†æÚÏ^e×ä

    //            •çëE   CN O!u^�nä]øÖûÏøçø]Âô‚ö]Öûrø×ônû×øäÊôo]ŸûøÂûÛø^Ùô]Öûrøfû†ômä

Zgv…3§öG
G

                       //  gÏ Ã M!Òj^hö]Ÿô…û$øÛø^›ônûÏo
// // N!]øÖûfø‚öæû…öÊøo]øæûtô]ÖûÛørû„öæû…

    //    ²!              C O!]øÖûÛøçûaøfø^lôÊôo]ÖûÛö†øe$Ã^lO
qgz!Ñg‚bÆ´z{ëóW~gçt~gcMCƒ43š5é EGG]Æ�$¹Îæ GEñ�Š�ÔZ[ñÑ*Z£gŸ{yÅ

gcMCƒ43š5é EGG]~}#ÖÅPJV5±ƒX
i}Å)s~ñÑ*Z£gŸ{yÅï

i}ÅeögcèÆ̧Z2ÃZEw™ÆÅYCìZZŠzZg~ZgcèŠZâVäZ®Ó4/õGJ
ZXŠGËä¼ZzgËä¼CðXZßwDˆ~Šz7[‚JZg[ZÈ™zhMÑÄCðˆì

ñÑ*Z£gŸ{yäÌ]hZßßVÃæÃgÄÆi}ÅeöÅÂZkŠgWð�ZßwDˆ~ÒyÅˆ
''''''''''''''''''''''''''

m34 Ô ZÅ.{3¨é EOE]ZÇæOç!îGG 4X†Z
Å.54èEGE�ãÔñÑ*Ô
Ôm24 1XZ$}é GEMM

2XZ$}é GEMMÔm44
3XZ$}é GEMMX
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ZzgW\äi}ÅeöÆŠz§jÒyGZy~�W‚yìz{7HY@ìXÔW\��X
LLm)·(�662~ZkÐÌiZZCðŠz7[‚JZg[ZÈ™zhMÑÄé1ëäHgZ]

= 9941794Y0 + ~f™Hì�ß¢  )s( ]øÖûãø³ßô³òo]ÖûßøÛônû† ]h{6ˆ[HÂQÏŠgMðëäZLg‚!
ß�ÔZzgZßwZ:�£!7̂01~ì�R¢z�ŠZ]{UR™{ÔZzgZÏÅ̂41~ì�6BR™{

+ )s̀x™{Å<å XEZßÇgMèÃgÐ6»ßÇgM3151877Y0Á™Æ�PßÇgM¢~�áïH3ß¢ =¢x

=3x ß)s™{ƒZÔ)@i{F+i}»¢nw680Y3197éìXß9543898Y3 = 6899817YZ
æâç]ÖÛ_×çh 3630414Y11°Š000066934952 = 6899817YM + 7730596Y11

)·(
øgZt§i¿ìXóó1C : â^

:ñÑ*Z£gŸä�i}Åìz{000066934952éì

Îg`»¢
ZßwDZÅ;5ò XG>ZzguZëæxÆjZáÐÎg`»¢f™HXQCc�øg}4ŠqÎg`»

¢2Y4556668éìÔW\��X
~ÒZkÆ  LLZßwDZÅ;5ò XG>~‡Ãi}»94B1–Zzg!p=43020Y0uZëZÊ-BðEEx63020Y0

4Šqi}Æ0315421éìZÐ43020Y6�KÐMë[34851216‡ÅéƒZZzgøg}ˆ[
Ð�¢Ò2Y4556668éìZzg¢‡|ä1612éCc¾°ZßwZÅŸ5òG>ÂÒ76697446‡Æ
'Z'ƒZ¾qwb™zhe0Æ®ZƒÐÑÅVÅŠgìXóó2C
YfšÆ!ëƒä6gcMCŠ?

ñÑ*Z£gŸ{y»Iì�YfšÆ!ëìZzgZnûy6«Š?Îg`ìXW\Zk!]Å
zŸs™DƒñgcMCƒ43š5é EGG]ÃZEwHZzg(~,ÐÒyHÔW\gBZi�X

LLYfšÆûy6ª�á@°wMë[ìZkÆæZg~&z{æZgi}B�Zq%̀œ
i}Ð¸eˆ6ì&ëZz`ë�ZzgŠzuZ.eŒÛ[6&WZy»x@{CÙ‚wƒ@ì½ã
Îx�ÑðÃMë[i}ÐZL¾w$›å EN6ƒ@ìZzgÎx†g~Ã.eŒÛ[6t·z]ZwÑÄéÐiZZ
ì)]h{~Ò»ˆZz‰â™zhZûÑÄéCcŠZzgëäˆ[HâÎZÔœ+ŠzŠgZ54U#/õ EG
'''''''''''''''''''''''''''''

Ô`72m182 ëóW~gçt 1XZ£gŸÔZâxÔ
832 - 2XZ$}é GEMMÔ`732
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ª2125Y2ìÂẐˆ62085449éƒZZzgẐŒÛ[47914319é·z]2506113éZ¤i}Më[
Æ¤ŠZLæZg"3|ö EGE6ä̃ìTǢœZ_~Òì6�45ò XG]]h{»iøìÂZzwZyÅ™Æ
Ñë¸ÎZwì�i}Zã¸~x”h{&.5åGhDÙZg;‚wÆáZF_[ÐéYV:̂X45ò XG]]h{

~Më[21ÑÄ53DÙZg031i�VÆ'Z'Zzg‰äŠkÑÄ‰äaŠ{ÑÄŠkDÙZg–ZzgëäHgZ]
]h{6'¯ñZÝ™z~ˆ[HÂ¾{ÑÄ¾{DÙZgŠzÎ×i�VÆ'Z'McX

¾qwz{̀x�ZkÆ21ÑÄ”V~ÐZqÆÌ'Z'7ZkÅH£z#Ö™YìÂ¤ŠŠzg{
™*:åÉ¬„Šyé™Zk~ïY*H21ÑÄZ¾mï™ZqÃ{Zzgz{Šzg~eìÂ!g{ÑÄÐ�:
nÇÉZyÆ¤Š̃óÇZzg»ïd¦Štì�Ë¸]»¸~7™®ƒY*Z•AìZ¤pZÏŠg�
izZwA¸]Z�ÛŠzg}~YfšÒ¸̈M™13ÑÄéÐiZZi}ÃŒÛdéÑðÂÛ

 Šzx~ZÐ¾ä®™Šc�i}Q13ÑÄéÐicŠ{Šzg¸vˆqÑèŒÛ[ñZ̧]ZW_[ì
ÂW6Ñ™YfšÒ»ZWZzģ~Fƒ*Zzgi}»z»¯»ŒÛdFƒ@Y*Ñixå:�.eŒÛ[6M™Zk

Å̧]N7}Zzgi}ZkÆnÐg^™QZâ„ŠzgƒYñ�áh�ÑðÐ†g~JMë[Ã
gZA)eg{(icŠ{Mì̧]!ƒCìZzg†g~Ð�ÑðJÈ»gLì$zg7Y@ìXŠzŸZ¤'Z'Æ
ƒDÂtIZqªCÙ~@ƒð!]ƒC�ÛŠzg}~ţ̈gLìÛ~z{:�z{̀x�i}Æ21
ÑÄZVwÐ(ZìZÐé™13ÑÄéÐicŠ{ŒÛd™}ZzgÐ³[ZW_[Æz‰ÜN7YñZzg
ZŠOZqZŠO21ÑÄÐiZZ6„z¦š»Šzg{7gZÛÛZ_x0ñZk6t·±g7ƒ@ì�̀

W6*�Ûe¹(|YCìz{i}ÃMë[ÆnÐrZ™QŠzgáYCìXóó1C
EHÅgcèŠZã»ñÑ*Z£gŸ{yÅgcèŠZãÐñZi:

EHä–Z¤i}ÃZÚŠ!D�)x!Ç:gTÂZé)sZqZõkÐicŠ{:ƒCZ
tx™{TÅ)sŠz7[ZWZg[3:™zhàâ}ÑÄ‚JDÙZgéìŠ[™ZqZõg{Y@ÂƒZ

�ZkÐÑÄ~DÙZgzVŠgZÁìHZqLÞ½’™™zhzVkâVÃ:½nÏXóó2C
EH»gœÜô

ñÑ*Z£gŸ{yäEHÆ‡°{Ãf™�Ûâ™ZIZ»sÃê™äÅŠú]Š~ì�EHä
¾Šg{g`Zi=cÅìQ:ÜsEHÅt6GHÉZk»0õ§hVÆfg)gŠHX��
'''''''''''''''''''''''''''

Ô`72m403 ëóW~gçt 1XZ£gŸÔZâxÔ
Ô`72m182 2XZ$}é GEMM
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qgzfs�X

Ò" LL
ZIZ»sŠBuŠZg45ò XG]]h{EHätÜô{g`Zi=!]½™{i}Z¤Š[™ : Z̧w

ZqZõkg{YñÂX
t‚gZ°æ N{�71Vé~;ƒZìÜsZqÑÄŠkDÙZg0õÎ!â})295011(ÔfgzV» Zzi:

ù·ƒÔCÙfg{!wÅâuÆ'Z'Zka�¦84Zh@:ZøìÔCÙZø68ðEMÔCÙ�ŠxẐïFFÅÆ6!wÔÂ
¦7471!wÅâuìZÐ636�KÐZõ~84!wƒñÂi}�ÜsZqZõkÆÑë
ì295011fgzV»„ù·ƒðt÷î!ëìÔZãfg}ÂZ[ZqZõkè~ƒVÐ!¹71V
é»;ƒ—OŠÔ-V:ªCÙƒÂZqâ~ŠNkZ™{i}ZqZõƒ@Zk»¢½ãÎZZõƒ@ª
9007042Y1T~!wÅâuÆ'Z'fg}Üs546355Y95ƒM7g}‚JÉÔ't»Ñ]¢
i}ÅƒCZzgZ[ZqZõîwÅ{u~ÌkZãfg}°ZÒwñ�Š�Â!¹DÙZgé»â¹VÐ
¯X

Z¢~06„fg}ƒñZzgz{ì021ŠgZZzgi}»Šgz¢t66éÆŒÛdìª U3:
4932Y56éÆÛ¢nw345Y6593éìÂ:QkCÆ’̂™qªñ�Š{6MCCÙ
fg{Šzu}Ð231éÆÃA6ƒ@Âi}Ck„:ƒ$ËX

Z¤‘nßt2ßVÆÃA6ZqZqfg{Šzu}Ð]ZÃÌM@ÂÃð7y„ZÐŸzZu UÅ5éIS:
áy™@X

i}6Z̈y³Zy»|»Šg)gÔÃðkyyƒ*õwƒ@�CÙfg}ÆÖ~231é» gZo:
ÜìX

êZ¤ßvƒZ~¤„ÌÂZ%MÆyz*yÐŠ3ðŠïZzgyz*yÆZ%MÐÔ {);
ZzgÒz‡ÃÃZ“»ƒq¾z[ƒ!ëƒ@�2ßVÆÜ~ºtfg}HqZƒDXtƒq�
i}Åqªñ�Š{~Ñix��tz„qªÂì�ƒ™ÌÆˆƒCXCÐZbZYÁz�7
ƒYDÂZ[Ì¢�ç GLi}z„06fg}½ìZzg‚g}°æ N}~À¦295011f¨}Z¤¾ZbZñŠ'.«ç GG
Zƒ4k0î GG!wÅâuÐgL�Âz{¢~067¹�X

Z,Ä¹�Z,ÄgL�f6�~¯x7T6}gzu7ÔZqílÆ : Z̧w
ŠZ:6ŠZ]{Uá™ZkÆ063ŠgZÔCÙŠgZÆ06Š8ÔCÙŠ8Æ06U#/õ EG-V„¬Ñ}Zzg¬Ñ}

i}ëƒT»  Æ¬Ñ}Jæecˆ[™kHtT~§mƒM�Xt†Ò&?æZg
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�ŠZ]{85™zhéÐiZZìXë̀Zzw~U"™,Ð�Zk»¬Ñ{Zq!wÅâuÆÎZÑÄ”V
ÐZqzìX�-~¯xìT»ZØZbZYŠ'.«ç GGZƒ4k0î GG~1ŠìZzg—7�!wÅâu»
�ÎZVzÌ8héS]Z7ƒYÂbŠ'.«ç GGZFicŠ{ÐicŠ{Zqfg}~�kgÄkX:�CÙ!wÅâu
~231�Ûn<Z[ÂÃðŠ:g;Zzg»Ð~Ml$2gÔZCÙfg{Šzu}Ð231éÆÃA6åZ[CÙ
bŠzu}Ðéé½ÆÃA6ƒZÔZ[HZk»¢!wÅ06âuÐ(|Y@ìÔZqâuÆ{Ä
„IZßZ[Hi}Ckƒ$ËXZ[HŸzZuªYCÔZ[HZk69Zƒ*ckyeƒY@Z[HZŠOÅ
M!Š~ZŠOÃ:MCXZ[He0Îg`cÃð@gZ¾z[™YÔCÙŠzb~Zqé»Ã,HÁìÔ5±ƒt�
ZyÅî‹]h{Zzgt�ZyÆZnqÅplZNŠcV�‹qt„"[»BcyÉYñtK!5éEOìÃ

ñ�ŠXóó1C
~'g]»Z0Zi{W‚ã (Mathematical Physics) ñÑ*Z£gŸ{yÅgcMCƒ43š5é EGG]

ÐÎcYYìX

'''''''''''''''''''''''''''
Ô`72m282 ëóW~gçt 1XZ£gŸÔZâxÔ
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`Šzx                          

         

W!ƒ43š5é EGG]                 

 

(Hydrophysics)         

632

Urge
nt



In Physics, fluid dynamics is a sub-discipline of fluid mechanics
that deals with fluid flow—the natural science of fluids (liquids and
gases) in motion. It has several subdisciplines itself, including
aerodynamics (the study of air and other gases in motion) and
hydrodynamics (the study of liquids in motion).1C

         â$š5é JGCƒ43š5é EGG]»Z:t¹zWì�
               / Including calculating forces and moments on aircraft,
          / Determining  the mass flow rate of petroleum through
pipelines,                  
              /  Predicting weather patterns,
              /  Understanding nebulae in interstellar space,
              /  Reportedly modeling fission weapon detonation,
          / Some of its principles are even used in traffic engineering,

where traffic is treated as a continuous fluid.

â$š5é JGCƒ43š5é EGG]Æ�0ãÅoÔZlxÔg8ÌÒyHY@ìXñÑ*Z£gŸ{yäDZÅŒ43š5é EGG]Å
�ácâ$š5é JGCƒ43š5é EGG]6qgzfsg‚á‘X

| ]øÖ‚(Î$èöæø]Öj(fûnø^áöÖôÃô×ûÜô]Ö†(Î$èôæø]ÖŠ$nû¡øáPOOM /LL
]øÖß%çû…öæø]Öß%çû…ôÑöŸôø‰ûËø^…ô]ÖûÛø^ðô]ÖûÛö_û×Ð /LL
Zkg‚!~Šz:g‚bZzgÌñ�Š�X
Âø_ø^ðö]Öß$fôo%ŸôøÊø^•øèô]øuûÓø^ÝôÚø^ðô]Ö’$fôo(XX /LL
]øÖ‚(Î$èöæø]Öj(fûnø^áôÖôÃô×ûÜô]ÖŠ$nû¡øáôXX /LL

ZzwZ™̄g‚!~!<mâYÇzÈÔg‰ÜzcyZzgâYÙÅZb_‡.ÞŠh�XÆ_·Ð
ñÑ*Z£gŸ{yÆzÝ_·ÔŠ‰ÜÃÔZ™"„Zzg'g]d»zZãØ¸ìX̧yZ™̄Š*z]h

¥â]»Z(ù·�âYÇÅåzŸs™@ìX
qgz!Ñg‚áëóW~gçtÅ¢ŠzxZzgÎx~ñ�Š�X â^:

'''''''''''''''''''''''''''
1.      English Wikipedia,"fluid_dynamics:"from:htt//en.wikipedia.org/wiki/

Fluid_dynamics, Acecessed on July 25 2012. 
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(Water of Nature) 0ãÅâˆ (i)

ñÑ*Z£gŸ{yä0ãÅËZzgâˆÆ!g}~ZZb_Ô0ãÆ8pZmZzgŠzu}
âO]Æ!g}~i'Š„ïÅXŒV&çVÃ¿ÒyHY@ìX

cZzw!š-ö
D

ËÆ!g}~
cŠzxTW[Å”~
cÎxpg¢ïGOGzcyÅïZzgTyÆ�ÛtÆ!g}~

cZÍwpËX
ä0ãÅâˆÅî]~Šzu}âCÙ+ƒ43š5é EGG]ÆÃc]Æ‚BñZi: ñÑ*Z£gŸ{y

ÌHì��qgzfsìÔW\��:
�ì�ÑixfZ]z~ñâ:ƒT»fZ]Ð+CÒý

GE£ƒX z TW[Ð%ZŠZk»z{
¦„BŒéz~Zzg¦�áòä�Ûâc0ãÅËªZk»z{z�T6Zv¬\ä0ãÃaZHìX1C

W\qgz!Ñ0ãÅËÒy™Æ��:
LL~HƒV�t°pg8ÔfZBZzg$ðEQ6ŒìqÑèËäZyqzVÃ0ãÅË~Ñg7H

ZkÐÂtÑixW@ì�Z,0ãÐzçŶ:ƒ�$1ŠZgƒ[ƒcicŠ{Šk7}g�ÅzzÐZk»g8
ZzgfZBpsƒ[ƒYèZkzzÐz{0ãZKËÐ{g`ƒ[ìqÑèt!]xZ)qÆÜs

ìXZzgZkPõÑ]ÑixWNÐXóó2C
Q��:

LLZyõÑ]~ÐZqt�ÑixWñÇ�¤xcQZ0ãÔpZ{ƒZÐuŠƒÔÐzçŶ:ƒYèZ+
ßg]~t¹YYì�t0ãZKZ-ËÐ{g`ƒ[ìYèZkz�6!¹:g;T6ZkÃ
aZHŠåcë-VÈM��0ãÅaZö¤x¶cuŠ¶c5w¶�ÌŒÛZgŠ~YñÂŠzu~ŠzßgÂV
~zçŶ:ƒZZÆäOt�-V¹Yñ�0ãÅËÜs&z�g8Ô$ðEQZzgfZB�ZzgÃðz�¤xÔuŠ
z){x7ìYè0ãÆ¸&z�”gs�ZkÅzztì�0ãÆZz™s»Zf™ƒ@ìÂ¸

'''''''''''''''''''''''''''
1 79 `1m 2991YÔ Ô ŠZgZË : Ûz] Ô …ø�%]ÖûÛöíûjø^… �áòÔZ}Z0¬$+Ô 1X

Ô`3m24 ëóW~gçt 2XZ£gŸÔZâxÔ
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ÐVZz™s”gsƒD�Xóó1C

cŠzx:TW[Å”Ô
ñÑ*Z£gŸ{y0ãÅËÃÒy™äÆˆCD��0ãÅËÐ%ZŠHìXW\

�ÛâD�
LL¬)fYäZÐg‰ÜzcyÐ�HZzg9̧ìXXXX…3üELW[g‰ÜzcyìXóó2C

ñÑ*Z£gŸ{yZL¸wÅ@G~ZâCÙ+ÆZ̧Zw7™D�
LL†Z>äÜsg‰ÜÃ0ãÅËŒÛZgŠcìXóó3C
@zs

LLëä¬f™Hì�g‰ÜcyÃ{xìÔZzg‰|Z]äÜscyÃ0ãÅËŒÛZgŠcì
X~HƒV�ZķwÃ0ãÆ§cy6úwHYYìYètcyg¢ïGOGÃ{xìZk6'»ţw
ŠÑª™@ìT~ZrVä¹ì�0ãÅË¢yìXóó4C
¸w#³

ñÑ*Z£gŸ{y-VgBZiƒD�
LLtÓx)´Zq„qÅ§sgZU�1ŒVZyÆ#³Ì¸wì6™gZzg™gg~ì�
ËcyÔ§Z!ÔZzgZÇ*ìóó5C 0ãÅ

#5~ÃyÃy�
1XZßZãäZknÜsZm]Ã1ìZzg§Z!»Z±g7HYèZm]Ã§Z!ÑixìZzg§Z!Ã

Zm]Ñix7ìYèÑ"§Z[Â™D�pZm]7™DX
2X�CÙ{~ì�0ãÅËg¢ïGOGÔcyZzg\ku*ìX

''''''''''''''''''''''''''
Ô`3m24 ëóW~gçt 1XZ£gŸÔZâxÔ

Ô`3m24 2XZ$}é GEMM
Ô`3m34 Z$}é GEMM 3X
ëX Z$}é GEM 4X
ëX Z$}é GEM 5X
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3X�Z!îEGZ
Å.¨454è
EGGGE~ZÑ(gÑbZêgÐ®wì�0ãÅË(w%æGM™*Zzg\ku*ìX

4X%Z¹Z*b~ì�0ãÅËg‰ÜÔcyÔ§Z[™*ZzgZÇ*ìX1C

gœ#³
¦„BŒéz~äZkÆqí~�Ûâc�ZrVäÑb~Üsg¢ïGOGZzgcyÃ„f™HìYèªCÙ

¸ìZkn�Wy~ŠzâVª§Z[™*ZzgZm])ZÇ*(«gÆØ0ã~70ñYDX2C
¸w#³6ÀZzggœ
ñÑ*ZZ£gŸ{yä̧w#³»-VgŠ�ÛâcX

1XZ̧w:Àì�¯täÜs§Z!6ZrHì˜VZrVä¹ì�0ãÅË§Z[™*
zgZrVä¹�‰ä0ãÃ̧‹uZe¹ìX kÐ\køìZ ìYèZ

2X~HƒV�tÂ0ãÅg‰ÜZzgcy»çnìÔZkÃ$zg¯*ZzgZ+qÃËC*T»ŒVÃð
m7ìÀZ0!]ìZrVätÌ¹ì�‰ä0ãÅË)uy)"g8(ƒ*CcìX

3X~HƒV�t!]x@{Zzgà]ŠzâVÆÜsìZzgÃ~0ãÆg8»!g!gf™ìZâx
Dz~ä9%ËÆîg6gZ”0ÄÐgzZeH�—gmZ}>zZ?xä�Ûâc�0ãÃ*0u™ä
zZàÃðq7âÎZñZkÆ�ZkÆfZBÔ$ðEQZzgg86¸̈ƒYñX3C

ug0uÐŠ?
—gmZ}>zZ?xä�Ûâc�0ãÃ*0u™äzZàÃðq7âÎZñZkÆ�ZkÆfZBÔ1

Zzgg86¸̈ƒYñX4C5C

ZqZzg#³̧w
'''''''''''''''''''''''''''

Ô`3m44 ëóW~gçt Z£gŸÔZâxÔ 1X
Ô`3m54 Z$}é GEMM 2X
Ô`3m44 XZ$}é GEMM 3

„g×6Ôm61 : ÔÑƒg ÑbçãZsUg 4XDz~èÔZ1QÔ
Ô`3m54 ëóW~gçt 5XZ£gŸÔZâxÔ
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LL‰ä¹�0ãÅËtì�Zk~T™Å&¢!¹ƒX
ZkÃËÐ{g`™äc¢zg~ì�Zk~Z™»ZW!¹:gìX$zgF+°~Z,„

ìÔƒYì�Zk»Ètƒ�0ãÅËtì�T!%~z{—z-ƒnX~HƒV�tÌ
g‰Üzcy»ZWìzZvZD

ZßZãÔZ1ZÅišðŠÔoZzglä�Z[tŠc�ZkÅË~Zm]ì1Zk»°ÄZm]Ë¬gnÅzz
ÐìÔ�¤x0ã~ƒ@ìX

ZkÃ{ŠòägŠH�¤x0ãÅ§b«g~0ãZKËÐiZb7ƒZìË¬gnÅzzÐÔ
ÉZ¤ZkÃZkÅË6ghŠcYñAÌZk~°ÄZm]ì

æøâö³³çø]Ö$³„ôpû ~HƒVt!]æÜì�ZÝ¬gn»:ƒ*ìZ¤pZk6Z+ÑwZv¬\Æ̧w
ZÐ@x7 ÷ Úø³†øtø]Öûfø³vû³†ømû³àôâF³„ø]Âø³„ûhöÊö†ø]löæøâF„ø]Úô×ûxö]öqø^töæøqøÃøØøeønûßøãöÛø^eø†û‡øì÷^æøuôrû†÷]Úøvûröçû…

ƒ@Ô1C2C
Yè%`Æp5äZzgghäÆ�ÔZzgtÑix7�tßg]ZyÅZ’ZYð~ƒÔÉZy~

ÐËZqÃ¬gnÅzzÐoƒäÆ!̄ƒzZv¬\ZDÔÂZ¤{ŠòZÏ6Zr™fÂtZkŠúò»gŠ
ƒY@�tÐVq,0ãÅË�ÔpZrVäZkÐIÛ»ZgZŠ{HzçÆ*ŶƒäÆ!g{~

QÆ‡°{6ÔpçnT«ƒŠÔZkn�ZrVäFŠhÅZzģ&ÅÔ:�ÛâcZ¤ÐV»ð®
Z
Å+A.ð Eq»ZgZŠ{HYñÂZk»gŠ«gÆ0ãÐHYñÇÔ�Zk~:ZÇ*ìZzg:ig&~ÔZzgZ¤Zy~Ð
Zq»ZgZŠ{HYñÂF1iÆ0ãz){ÐgŠƒÇ�Zk~§Z[™*ìpZkÐzçŶ7X3C

ñÑ*Z£gŸ{yZZ‹ZŸ]‡ì™ÆZyÆ�Z!]Šïƒñ�ÛâD�X
LLQ~HƒV��ßv0ãÅË~g‰ÜZzgcy6ŠzqzVÅicŠC»¸w™D�z{°$©pî EE

0ãÅË»ZgZŠ{™D�:�TkË»�Z¤z{:ƒÂzçŶ:ƒÔZzgtùƒYì�Zz{�ÛzqÆ
Òy6WD�ÂçnÃg‰Üzcy6„F™D�ÔZzgZy~ÐÃðt7Hì�Z¤0ã~TÇãZzg

4C æø]ÖûvøÛû‚öÖô×#ä §Z[™äÅ&¢»ƒYñÂZkÐzçŶ:ƒÇÔZkÐçn™sƒŠ
''''''''''''''''''''''''''

Ô`3m64 ëóW~gçt 1XZ£gŸÔZâxÔ
2X�Û‡y:35

Ô`3m64 ëóW~gçt 3XZ£gŸÔZâxÔ
4XZ$}é GEMMX
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cÎxpg¢ïGOGzcyÅïZzgTy»�Ût
´)Ñ"5Õä EEàg¶Zv¬\äâgZÑÏbZzgZkÅÑb%Z¹Z*b~¹)Yæ~„»+B©þ

GG0ãÃTkÅ
g¢ïGOGÐ{g`™ä6ì(:z{À}~ÐvhZ:YnÇ)ZzgZk»cy(ÐZyZ`t�z{Z¡Y6
0ãÅ§b(>î EMX:nÇX

~ZÍiHƒV�cyÅÚÀ}ÐvhZY*+B©þ
GGÆZ±gÐZ>ìÂz„vhZYYì�

cƒÔZzgCÙÕzZàq»vhZY*Ñix7Ô�%ÔâÔŠzŠ|ZzgßÔtƒÕzZàq,�Yètâù�
Zzgâù»È„ÕzZàqìcâùcyÐZ>ìÔ

‡ñk~ì
XLLi}6Ëq»’™yóóX1C Úø^Åø]Ö�$oûðömøÛônûÄö

@`Z²zk~ì
�0ãZzgpyX2C

Zzg‡ñk~ì
ÔLLYg~ƒZóóX3C ‰ø^ÙømøŠônûØ‰ønû¡÷æø‰ønû¡øÞ÷^

ZzgZy~ÐËqÃvhZ7Y@ìZzgZÏn�„8©3©0î GGGGÃSyÐ0u™*Ŷ7Xóó4C
Z[ñÑ*Z£gŸ{yÆ0ãÅg‰ÜZzgcyÆ!g}~Pà]Ã�gZPŠÒyHY@ìX

0ãÆcy»ŠvâO]ÐñZi:
™s0ãT~ÃðqB:ƒZzgz{ZKZ-ÚÐo:ƒZƒZzgtâO]ZkÅ§b7Ô

Yè0ãicŠ{�ìÔ¾qwz{q�0ãÅ§bÏÂ¢zg~ì�z{0ãÅ§bº}ÂZ¤CÙºäzZàq
0ãÅ§b˜ƒÂg‰ÜZzgtcy)z~ƒYNÏzg:Âg‰ÜZøƒÏZzgCÙßg]~Ãð÷zgÑix:Wñ
ÇÔYèZg‰Ü$43§ö

EGE
ƒÏÂcy$43§ö

EGE
ƒÇÔ³t�cy»f™́guƒÇÔ'¼kTkÆ{mƒäÆZzg

™z~Å̂~Â�z&4èGGEÆ¦ƒä~Ãðw`7X5C
''''''''''''''''''''''''''

m98 Ô̂:!{‹§ö
D

Z]!Ô`3 ]ÖÏ^ÚçŒ]ÖÛvn¼ 9ziW!Š~Ô·0©[Ô 1X
óÛz]:ŠZgZ§YZnZ_Z²!ó`5m615 i^t]ÖÃ†æŒÊoqç]a†]ÖÏ^ÚçŒ 2XiË~Ô¦%yÔ

014 Ô`4m ]ÖÏ^ÚçŒ]ÖÛvn¼ 9ziW!Š~Ô·0©[Ô 3X
Ô`3m05 ëóW~gçt 4XZ£gŸÔZâxÔ

Ô`3m25 5XZ$}é GEMM
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$4è MGHƒV�ZkcyÃ0ãzZácy6úwHY¨TÃg‰ÜÑixìX~HƒVŠzâVZ
�Ôc[Æ0ãÅg‰Ü~ºäÅz{&¢7�{Ø0ãÅg‰Ü~ìc[Æ0ãÅg‰Ü
ŠzŠ|Åg‰ÜÜìX1C

âŠ}ÆZbZYÆŠgxyZ£w
)~HƒVZzgZv¬\ÅÂ= æø]øøÞø³^]øÎö³çûÙöVæøeô³^Ö³×#äô]Öj$çÊônûÐöæøeôä́]Öûçö‘öçûÙö]ôÖFoƒø…ûpô]Öj$vûÏônûÐ

ÐïÅ�ZðJàYYìX](ZI<8©Š:ê
EEXZv¬\Æ4ŠqFIZ�xZ¤p�ZCÙ�ÛŠ{Izg{

)|rªîGÐìZzgḩìX2C
Mähv¬\ZLëóW~¯ð~ZÐŒÛWyxÐU"HìTÅ§sfYÜÅÃ

)Zk~�~Y}ƒVZzgZvicŠ{Y} û Êônû³Ûø³^]øÂû³×ø³Üöæø]Ö×#äö]øÂû×øÜö]ôƒûÖøÜû]øÎôÌûÂø×ønûäôÊôoÒø¡øÚôãôÜ Z[J:̂¶
ì�Zkçn~ZyÆ¯x~zZ/qÝ:™eX](1Z£w-¢zgì6�ëäZÐZL
g‚!ZÊ-.3þ

E
GZÑß~ÒyHìX3C

ÓxZ©ÄŠ+zŠ*ZÏZ£w%ð6F�ÔtZ£wŠznì:̧~z®X

1XZ£w̧~
¸~t�ZJ{g`ÐÃð::aZƒZqu7ƒ@ÔZ+„Ù»*xYæìXQtpŞ̌]

zü~'cy07Ðá™�{gZÅ"yZzḡÑŠJZì1t:ƒÇ�pŠlŠZkÆZbZ)YNc
/™TFYNX4C

2XZ£w®
®t�¡Wzg]ÆÎZZbZ~¬xÕz¤q:ƒšwaZ™äzZÑFZÁ�ZbZP!Ññ

Šv}�(xäÅ!̄ƒRöX„ZbZTF™Ì'Z+„Ù»*xâùz‚bìX5C

cy¾§baZƒ@ìX
''''''''''''''''''''''''''

Ô`3m25 ëóW~gçt 1XZ£gŸÔZâxÔ
Ô`3m45 2XZ$}é GEMM
Ô`3m55 3XZ$}é GEMM

4XZ$}é GEMMX
X 5XZ$}é GEMM
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ZbZY~Ó‹ªYæZ]Åâ#Õz¤q7Zzgé8CÙ¢»Y+�ìÂÝ0D„�
w•¢ZâY~aZƒCì²Ãðâú:ƒYæ~‚g}ŸÃÖÃu™C¶�ZbZZzwÐWyJZq
Šzu}Ãñ}ƒñ�ŒVZ(:ƒÇÉY+ÝÆ¬ZbZYw•~ÓV»ZOg™,ÐZyÆ
WÐ(_„ZyÆµ�ZbZY¸(0NÐZzgz{ZLÓVÆ³:g{™R™,Ð-V„t

ŸZíZbZYJãÇÂZkŸÅw•w±ïGLzZu{:ƒÏÉw»]°h{áZDZzgZiZ��Z‰V»(−Zzg
ÓV»TyÐWNÚì}ZquCk:ƒÇŸzZuÆZbZ~ZÏŸzZgw•áZà»*xcy
ìX1C

ËâŠ}Åg‰ÜZzgô~�Ût
QT§bYæZ]̧]zü~TkŠgzZ¸-V„ZyâO]~tZ%sì�˜V

1zâúZqu-ÆZ`ƒV‰¹!gqfgzV6ËƒÃÐZzg‰icŠ{wÆZbZY6�Zqâq
Ó]ë QÐ{à7Z¤pYæZ]Å§b¬xÓ]ë Q7XY+~Z%sâO]Å¸zzªCÙì�ÀZc

íTq~Y#/õ EGTk~¼ÂoÇz)xƒVÐ�ZbZñâùÃåÅ(Š,ÐZzg¼À}cßì
z){Æ@gƒVÐ�ZLõf~ZbZYÃgzXÐ*egâùZLZbZYÅ̧&»Z`ƒÇQ�TŠg!gq
ZbZ6ËƒnÇTã„ß!3¨å EEEÐÓf™YñÇZzgŠzuZZk6‡Šg:ƒÇ¸:ì�‰âO]Y$

~�À}ÐÓf™YD��TkÀ}Å!gq)xÐÌicŠ{!gqZbZY6ºtƒM�Zzg
‰!gqÀ}ÐòÃÐ�icŠ{…:"5é EQEƒ‰íÅzW!3¨å EEEe�Ðz‘Ðö WBZZgkZÏAY

2C Z%s»*xâùÅg‰Üzôìzg:YæZ]~Ìg±z†ƒD�ÞÀ}ÃNƒg±ë�X

âO]ÅZlx
âO]Šzn�Ô
Zqz{XÆZbZ~Z¹Ó‹7�̀Z0ãÔ
Šzu~X~âqÓ‹ì�ßX

ŒVÐT§bTyÅg‰Üzô»�ÛtaZƒ@ì�ZÍwZLZ£w-�¹!gqZbZY6�
™YìgsUã-V„TyÆcy~Ì·z]WñÇZzwZ(0ñÇ!Ç!54iû EEƒYñÇZzwZ&
:gìÇ�ZbZY�°ÄzÝÆ:ikz!ÑáZÁ¸zÝ0™ƒ’YNÐ�CÙb¤̈%œì
''''''''''''''''''''''''''

Ô`3m55 ëóW~gçt 1XZ£gŸÔZâxÔ
X 2XZ$}é GEMM
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Z¤ZbZñ!Ñ!Ñ„g�/ÚZbZñik,%œÐŠzgƒVÐ(0™šâúŠzggx~ñËÐ
ìô¡øÊ÷³^Öô³rã³Øô]Öû³Ëø¡ø‰ø³Ëøèô]Öû³„môû³àøm³vônû³×ö³çûÞø³³äöÂø³Ïø¡÷Ÿôøá$]ÖûËø^ÂôØøÂôßû‚øâöÜûÚöçûqôg yz`ì�¬ŠèSe7

)Zk~ æÂô³ßû³‚øÞ^Úöíûjø^…iøÃF×øo]Ö×#äöÚôÛ$^møÏöçûÙö]Ö¿#×ôÛöçûáøÂø×öç&]Òøfônû†÷]æø‰öfûvFàø]Ö×#äö…øh%]ÖûÃø†û�ôÂøÛøù^mø’ôËöçá
YI#a»Z%sìÔ�ZkÃZõwŒÛZgŠï�YèZyÆ4ŠqÃ¶ñZìZzgøg}4ŠqUg

ìX](gsUã�ZbZ~ZqâqÓ‹Æ:ƒ:’ÃÐ»cy6ÌJZñ(JZq
T½ZƒZ̀xÃW¨6�%ðzx@ì�Z¤¢i}cªcBcßìÅeŠg6ß·�·ƒäQ16Ì

ŒVÐz;VJTkRÐZz™ß»Zqšw‡ìgìÇ&ÈƒäÆë̂M�"ZkÆ�
i}»¼8~î OÝpZ¤0ã·�Zzg$ðFQgZËYäÐÃðgzu:ƒÂ8-ê

EGLcyÆz‰ÜTkR6Zzw@Wy
ZqF~ÆÎZ0ã»Ãðšw:gìÇøg}Z[ZÏnZzw»*xg±ZzgUã»ûgn�X1C

|cy»,ZzgYæz‚b»�Ût
Zzgt�Z¤Tz6ÐÝ~}[VÆŠZäZzgÃð®Zzg0ã¤ZNƒZKw•!~ÐÃu

ƒ™nTFYNÐ1Zy~0ã„Åw•Ãcy}Ð:ZyŠzÅXZkÅzz�ZzwZ�x!3©}Ïî EEÅw»]
°h{�ZzgŠzxŸzZuÅw•zZu{ZzgÎxŸzZuµ8gö OÆZbZñIzg{ÅáZàw»]ƒ43œî EG9Šg9
�Zqu8gö O:ƒäŠ,ZÏ»*xcyìX2C

0ãÅËZzgZkÆßZiZx
~HƒVg‰Ü0ãÅËìZzgTZbZÃÑixìÂFzx»„ÑixÆ„Ã{xìÂT)g‰Ü(

Å¦šÔZbZYÅ¦š6ŠÑª™}ÏÔZk�~=t™WðìÔ̈g™zZk~Z‹ZnìÔ®Z4
tì�ZkÃ�ÅOñ$¨45å GGGGŒÛZgŠcYñÔª-V¹Yñ�„~Z±gÂZbZY»ƒÇ1ZbZYÅfZ]»Òp

7ÉZyÅËÆÒpÐ„xƒÇXZ¤ÂZ‹Zn™}�?äZbZYÅËÈ™ËzZbZYÅ
§s™[HÔÀÅ§sYV™[7H?Â~�Z[ŠêƒV�aèÇhJZzg†ƒ*ZbZYÅ§s
™[ì®ZZkÅ¡)g±ƒ*(ÌZbZYÅ§s™[ƒÇ)²g‰Ü„0ãÅËì(X3C

ZâZ`câù»âùÐN¢zg~ìX
'''''''''''''''''''''''''''

Ô`3m26 ëóW~gçt 1XZ£gŸÔZâxÔ
Ô`3m78 2XZ$}é GEMM
Ô`3m511 3XZ$}é GEMM
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ZâZ`câù»âùÐN¢zg~ƒ@ìYV�Yæâù~7ïYìÔW\��:
LL~HƒV�YæÃâùÐ̈™äÅzztƒ$Ëì�fZBZzgg8Åp~ZâZ`Æˆ0ðYC

ì²Yæq»âùqÆ‚BZâZ`7ƒY@z4Yæq~·ƒaZ:ƒTÅzzÐZqÆZbZY
Šzu}ÆZbZY~¤D�Ô}]Z0ã~5ðYñÂZk»ZâZ`»ƒY@ìÜs¼©àZbZY
]ZgT�ÔZÏ§bg8»âŠ{Ì0ã~²£ÿ

YQY@ìpZ¤W\»ÑÔucÔ!ZzgigŠß0ã~gÄŠ,ÂZk
Ågö~0ãOW:ƒÇÂzZãƒŠ�ZâZ`câù»âùÐN¢zg~ƒ@ìZ¤pz{Z¹Yæ„ƒÔ
ƒYì�Yæ~WÆŠzgZyZkÃâùÐ̈™äÅzz¸gZiƒÔZkÃcŠgOt%cì1C

0ãÆ8Zz™s
0ãÆ8Zz™s6îsc™äÆñ̂Ñ*Z£gŸ{y��:
LLZÒÝZg8ZzgfZBÃps™äzZàq0ã~AÏÂ¬g8Šzu}�6fZBÃ£§„

ŒÛZgŠcY¨Z+ßg]~„»£gZbZYÅlZgÃ7¯cYñÇÔtÈCÙ¦7�g8ZzgfZB~#³
qZ¤lZgÆÒpÐ0ãÆ)z~cicŠ{ƒYñAÌ„7â*Y¨YètzZãîg6ßìZkn�
ZbZYÆ„Ð0ã¦[ƒ™ZKTÐ{g`ƒY@ìZzgz{0ã7gLÉz{Zq%±ï OEq0Y@ì

ÉZÌZk£gÅ¢zg]7ìYè„ÅTyZÌZkÐÁŠgzÅp~Ðƒ$ËìÔg8ÆÒpÐ
#³qÅñ�ŠÏ~fZBÆx:ƒä»Ì¸Ñì)ªp~ÅTyÆn¬£gÅñ�ŠÏ

~Šzu}�Æ£gÅ¢zg]7ÔpˆÆ�zZá£gÆ0ñYä6−£g»0cY*¢zg~ƒ@
ì(Xóó2C
ZdŠgZ»0ãÃ̈ƒ@ìX

æÜ©Æ0ã6c™DƒññÑ*Z£gŸ{y��:
LL~äæÜ©Ð40ã}:0cX7åEOZx™Zxq¢#èGEL!gÇ{Æn®z¦̧V)ª\ßV(~

0ã½™gn�Ô¤òÆñÌ~Zk\=ç IXL™*ÅQ~$o-)4è
EGG)ªðÅQ~pÎZgƒZN(ZÚuŠ™Šî�

�!Ç's¥xƒ@ìX�{0ãÅ&õ�Zzgz{ÐVZk~ZdŠgz6�:ZqÚt�−ƒZzgz{
0ãZkŠg−ì�Ãz‰Ü²~ZkÅQuÂCkƒCìZzg¼7Z¤5)ªQ(:ƒÂZk»TF*

'''''''''''''''''''''''''''
Ô`3m351 ëóW~gçt 1XZ£gŸÔZâxÔ

Z$}é GEMMÔ032 2X
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!Ç¥x:ƒÔŠzu~Úè´)ª‹k(z{0ãZdŠgz»è,ìXZ(è,~ä}:

0cXŠ~5ÔtÌZk~ZdŠgz6ìXóó1C
0ã~!hé Mx�c7?

W\0ãÆ)ñVÆ!g}~��:
7�0ã~!~Ü½äÅ̧]g¿ˆìX¢zgì��)x�ÛnGYNz{0ã�ZyÐ

Zz6ìZyÅ§sQF}ÇZzgQ7½}ÇZzg)xƒä6,]h{ÅtŠ?�]eZ%Ð0ã~i
ƒYCìZzgZk»w7(k=w7XZicŠ]Š§ZˆkÃãÏ¢zgw(kƒZCkƒÇ1Zq
S+ÑwZk6tìw~M@ì�jnÆ)g}Zq¿9ZìÔŠzuZ¨ðÎñZzg!CÙzZÑ¿&óEzZi
åg}Z¤)x�Â¢zg•ÇZzgùìÔÂ¥xƒZ�)x�X2C

'''''''''''''''''''''''''''
Ô%ûÔ!{‹§ö

E
WgŸ{yÔm68 ZÅ)Ò©ðEp 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ081

742
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(Water of Kinds) 0ãÅZlx (ii)

Z¤pÓxZg![®ä0ãÆ0ZKZKî]7Å1ñÑ*Z£gŸ{yZKî]~ZÐZŠ~
)W[Ç»¬ ]øÖ³ß%³çû…öæø]Ö³ß%³çû…ôÑöŸôø‰û³Ëø^…ô]ÖûÛø^ðô]ÖûÛö_û×Ðô wgn�XW\»¾w5±ƒ�ZLg‚!LL
Å¯Y6ZkÃÀ (Physical Properties) gz×™äcâgZzggzÞ(óó~0ãÅƒ43š5é EGGCS:]

053©V~�HXtÒyÜsZ°ZŠ~7ÉCÙZqn»*xZzgZk»Ñ¦¬ÌÒy�ÛâcìZzgZ
˜]ÐZk6cÌÅìX

WØñÑ*ÆZkg‚!»‹t™D�
)W[Ç»¬gz×™äcâgZzggzÞ(óó ]øÖ³ß%³çû…öæø]Ö³ß%³çû…ôÑöŸôø‰ûËø^…ô]ÖûÛø^ðô]ÖûÛö_û×Ð tg‚!LL

Š*z]h¥â]»Z(ù·�âYÇÅåzŸs™@ìXZkg‚!~Šz:g‚bZzgÌñ�Š�X
Âø_ø^ðö]Öß$fôo%ŸôøÊø^•øèô]øuûÓø^ÝôÚø^ðô]Ö’$fôo( 1X
]øÖ‚(Î$èöæø]Öj(fûnø^áôÖôÃô×ûÜô]ÖŠ$nû¡øáô 2X
Zkg‚!»:©tì�Í4331â|~ñÑ*Z£gŸ{yÆ0kZqZKYWcT»QŠg`

fsìX
LLH�ÛâD�fñŠ+ZkX~�W[Ç�zçz<cŠg»gìTkÅH°pì

WƒÈ£ë��ZẦzZXóó1C
ZkÎZwÆ!g}~ñÑ*Z£gŸpŠ�ÛâD�

LLtÎZw„CÙgNZzgZk»�Z[¹îweLìtX.ec�ZsgZìXóó2C
ñÑ*Z£gŸ{yäZÐ0õ”VZzgP̄ZZ~�HìpŠ„�ÛâD�X
LLQMG=Z;kZzwb×]µ�f™™}Q)2(°$ýGLÇzÈ�Z™ÈîGSŸ‚Yeç

ìZzgŠvçZ*Æn£gQ)3(çZ*b×áyQ)4(çZ*çMy+Q)5(b×]]h{Æ
X-Vt̄x0õ̀6ËƒZóó3C æøÚø^iøçûÊônûÏôoû]ôŸ$eô^Ö×#äôÂø×ønûäôiøçøÒ$×ûköæø]ôÖønûäô]öÞønûgö Z©x

''''''''''''''''''''''''''
Ô`2m154 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMX
3XZ$}é GEMMX
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ñÑ*Z£gŸ{yä0ãÃ(~Šz©V~�HX
1Xb×]µ�
2Xb×]]h{

`Zzw~b×]µ�Æ�0ãÅ7039²̀Q~b×]]h{Æ�0ãÅ
34©V»Òy�ÛâcXZk§b0ãÅÀ053Zlx»ÒyƒZX
0ãÅ7039

`Zzw~b×]µ�ÃQ&Zlx~Ë�ÛâcX
1XnZzw

ìX z{0ãXÐzç9ìXZyÅ®ZŠ061
nZzwÅQŠzZlx�ÛâðX

1XZqz{0ãT~Zk»)i:ƒXZyÅ®ZŠ84ìX�gZPŠPÃ7HY@ìX
1XzÔŠgcÔ1ỒÔLäÔÛÔ(}@Ñ[Ô.,Æ0ã
2X«g»0ã
3z4X0ÑZzáZ£™0ãƒYN�tÌz„W�ã0ãì�°æ Q{i$kÅuŠ~Ðõh

ƒŠX
5X-V„À»'sZ£Yñ�z{Ì0ã„å�’ÅƒZÐWŠX
6XM
7XiÑw
8X¤x0ã
9XTøVÐ¤xH4ð XQZ
01XŠð\»¤x0ã!ŒÒ¨éG1¤xo¤xñÌ~�0ãÎäe0~ÆÎZËZzgŠJ]Æ'@~

Šð\Ð¤xƒYñX
2XZqz{0ãT~Zk»)iƒXZyÅ®ZŠ211ìX

-VnZzw~ÀZq‚J9ƒðX1C
''''''''''''''''''''''''''

074 - Ô`2m254 ëóW~gçt 1XZ£gŸÔZâxÔ
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2XnŠzx
z{0ãTÐzç97ƒ@XZyÅ®ZŠ021ìXPZqÃÒyHY@ìX
161XWƒ‘X

~T»Òy!©}ÿ EOX ]øÖ_$†ûŒö]ÖûÛøÃû‚ôÙö 261XÙ�øg}g‚!
361@561X†[YhZËvX
661X²tÇƒi!yz²t!Šcyz²tÂZÅ3›Òï I

Ez);X
761z861XW[»”W[c{Z¤p%ztƒV�ZbZñ´43ªî IGE]Zƒ�icŠ{g±z"ƒYD�X
961Xz{0ã�i*ZyÐïÑYñX
071@971Xy1i{ÔF1iÔ¾~Ô:Í}ÔÂÔÍÔZ*gÔ—zz);ñzV]V»²t�TyÐÀcvh

™ïÑY@ìÔ-V„²/õ YEO»gkZzg!<mz{0ã�›*gsÆZ0gƒ@ì�£™0ã:ƒZÉZ’ZY0ã
„åX

081XTkÐÌicŠ{‡&ÿELÒz{0ãì�_5é QEŠ8ûELZ2PÆŒÛd‰zWg�âV~˜VáQzg
áQzgJ0ã7MgïÆnZqF1iÀìT~ZÚ0ãƒ@ì�ÎZgZzgZkÆ̃h}Ã§Z[™Š}
gØä"W[k~§‹Z̈y»t‚ây�ÛâcƒX1C
ZÐ®]

412XÉ�0ã~Í“»WTlïs�X

512XCÙn»Øg!
612z712XT0ã~Wc!!åcZ¤0ã~ZyÆZãZbZYï‰�QZƒ™0ãÇhJƒYñ

ÇX2C

ZWš]
z{0ãXÅßg]�ZiŶZ]~¦g~tßg'ZyÆ£.Þ�X
322XZŒ~Z¤ZkŠgè±ð Qh}z){»iì�0ãAÅ§bÇhJƒŠX
422@152X»„WN#/õ FGOVÕscTÅigŠcV²÷ MFa*g1ÆQ}�uz){)

'''''''''''''''''''''''''''
795 - 695 Ô`2m ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ`2m126
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Šñ~YâgÆZbZW!!z){Z*`Ægm}@gÃwgzKÆf¨}™1yTÙyg%y!1:I'v)g›
pZ{tbÂÄc0ã~åñƒñƒVX1C

YæZ]
762@572XÞ~g;g}c¶pZ{Ãðñ{Ñ"~]CÐ̂~pZ{ÃðÈè´

�0{~ŠzZg8~T]7cgzÙð~ÐâizpZ{ZzgZbZYZZãeZB�0ãZKg‰Ü6:gìX2C

âO]
672@872Xi*ZyiHƒZ0ãcÞ[Z¤0ã~ï™TkÅgöÆ‚B'×{c$ðEQÌ$wŠ}3C

3XnÎx
XÐtBïGLzç~¬®wz~ñŸ‚Zâxi&Ò™ö G»Üsì

�ZzwÈZâY
682z782Xg;g}ÆÎZ¶Zîz){Ãðñ{!Ñ)qZÑâùZÑâxZÑziZ¦ZyœÅ)1

z{�ZâxZziZ¦Ð%z~ìZ¤ZyÐU"ƒX](Zzgè<Ø9à?/%�qZD~g;g}Ì²
@ŠkF™äÐ0ã~Tkñ{ÅªZkŠgWYñ�Z[TÐ0ã:}Þ}ZkÐzç7ƒYX4C

0ãÅ749
`{é~b×]]h{Æ�740ãÅZlxÃf™�ÛâcX

803XW[«ªŒÛqZT~]cƒZ0ã�ZbZñZgÄz);Ñ:VÐ™s™äc‚Š{
0ãgÄ™Wõ™,�ggZ]TJ™Zz6Æ0ãÅuŠ~0™Q0ãƒ™-YNt0ã�¡0ãÅ¸\Ð
qÝ4ð XQZZk»Üôb×ZKÃ~ÃMÐ:¦gZX

903XL×xÅ¿ZzgŠ-ZgzVÐ0ã$ìX
013XW[“Œé E0ã¤xH¸\TJ™u7l6Z0gÅY+0ãÆ¼¢}¶ƒñX�X
213XZÑz){û�‚]ÐggZ]TJ™�0uÂÞ�ZJZy~Z%æIL�„ªCÙ:

ƒX'''''''''''''''''''''''''
Ô`2m326 ëóW~gçt 1XZ£gŸÔZâxÔ

2XZ$}é GEMMÔ626
3XZ$}é GEMMX
4XZ$}é GEMMX
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313XÎÖ»0ã�fX
413XÛ0ãÊ-)4545å GGEGHHZy»W[ÇÂ:ƒ*™sªCÙX
513X3g~0ãÎeZzZRÌ‡&ÿELÓg]7Z¤pTk~Ãð:æEQE:eZÑÜs’ÅƒZÐ¯cƒX
613z713XWƒZAyz~Z¤pg±g�X
333X2õZñ|~˜V0ã7MZ3ÿXL‡ši}~¥JÅŠDZzg‰Šg½VÅ�ápV

ÐTÐÖŠï�¼ŠkT̂k¸gÆZ0gÐggZ]TJ™Ty�ápVÐcZzg0ãƒ™-YD�
‰f³vFà]Ö†uÛFà]Ö†unÜ]Ö†‡]Ñƒp]ÖÏçé TÐ¥ñ~ZÚ0ã¦ƒY@ì�‡¶Ãñe™@ìs

)$!yg3™äzZÑÔgitŠ¶zZÑÔ¢o̧]zZÑ0uìX]( ]ÖÛjnà
Ú³³^ðö]Ö³„ôaû³³g(Ú³³^ðö]ÖûËô–ù³ä(Ú³^ðö 543@053XÎäÔe0~Ô@ÆÔgZ8ÔßìÔiÆ0ã�

ë�ÔZkÆ&p�: Ú^ðö]ÖûÛÃ‚á ZzgƒÃ ]Öß%vø^Œ(Ú^ðö]Ö†‘ø^”(Ú^ðö]Öûvø‚ômû‚(Ú^ðö]Ÿû‰†h
Zqt�Z7Wv~aç Qc™Æ0ã~uN&ig@[ÔW‚@[z){ë�X
Šzx:Zy»¢Z�&²wigz){ë�ªCÙì�t½W[„Ð7X
Îx:z{0ã�ZyÅçzy~MìX
Z̧w:Zy»&½ð GOQy0g}ZzgnQÐƒ@ìZzgZy»Š{yzggÐZzgZk»ZbZñâ×zƒZ×

ÐZ¤tz{0ãìTÆ‰Ðgg¯�ŠðNÐï™i"3þGEƒZZzgz{ºeÐï™nycTkgg»
8~î Oì�uŠ~0™0ãƒŠÂWƒÇìZzgZ¤tz{âŠ{i"3þGEìTÅâá~ºîŠ{y5Zzg0gZ“

X1C æø]Ö×#äöiøÃø^ÖoF]øÂû×øÜ c½HZzg~i¡Òï GOGL'„ä^¹ÿ ILW[6g3ÂWƒÈìc0ã„:g;

''''''''''''''''''''''''''
222 - Ô`3m412 ëóW~gçt Z£gŸÔZâxÔ 1X
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(Colour of water)           0ãÅgö (iii)

X ñÑ*Z£gŸ{y0ãÅgöÆ!g}~ZKï7™ÆZâCÙ+ÆÃc]»gŠH
1X0ã"g8ìX

ZÖåZ£0FÅZÓËä�ZCÙiÉ~–ìX
0ãZ("ÕzZÑ�CÙìT»ZCÃðg87É'@Æg8ÐgÄZgŠ3ðŠêìX1C

ZÖåZ£0FÅZÓË»gœ
ñÑ*Z£gŸ{yäZkÃt6¼Šz�{Ð¤Ä�ÛâðìÑ‘éMMZzg“¨Õä GMMŠzâVUîVÐZk»gŠ�Ûâc

ìXfs~W\ÅóWf™ÅYCì
1X~HƒV�Zy6Ñixå�z{-V°p™D�Zk~YzZàqÐgÄZgƒ@ìYèWy~

]Òy»Z`gLìZÏnZkÆ
&BgöI^©Šö

E
âËä¹ì�ËsƒäÅzzÐ'@»g8Zk~ªCÙ

ƒ@ìZ!'@~eZBZzg!~0ãÃ7@Éz{g‰ÜÅ¯6'@Æg8cqZ7áX2C
2X~HƒV�ÑbñZ�~D!ÄBøÅc~ñ�Šì�'sËsZbZYÐ%“ìZk»

Ãðg87ìÉz{0ãÆ!gqZbZ�X0ãÆg8ÅÔ~t„g]ªCÙìXZ¤Â¾�ƒYì�
ZbZY!gqƒäÅzzÐg8ªCÙ:ƒ@ƒX3C

3X~HƒV�Z,CÙ¦7ÔYèW\ŠÙ��!ŠwÆggZ]~g8ªCÙƒ@ìZzgtg8
0ãÆZbZY»g8�qÑètZbZY'sÆZbZYÐicŠ{!gq�X¸zzì�'sZz6Ð¤CìZzg
ggZ]Zz6ÃT0�Zzg!gqZ¤e{ƒÂz{Ã7W@ÂZk»g8ùÃW¨ZzggLZbZYZ¦ƒVÂ
ÃWD�ÂZy»g8ÌÃW¨6�ggZ]ZzgŠðN~ÉfgZ]~Z(ìX4C

ñÑ*Z£gŸ{y»gœ�0ãg8ŠZgìX
'''''''''''''''''''''''''''

`3m532 ÔZ£gŸÔZâxÔ ëóW~gçt ˜!: �ZCÙiÉ ZXZ£0FÅÔâËÔ
Ô`3m632 ëóW~gçt ˜!:Z£gŸÔZâxÔ qí̂©Šö

E
Zl)“g)é Izt 2X̂©iŠö

E
ÔâËÔ

Ô`3m632 ëóW~gçt 3XZ£gŸÔZâxÔ
4XZ$}é GEMMX
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W\0ãÆZ0gËg8Æ:ƒä»gŠ™Dƒñ��X
LLZzg9t�z{f~ßyìÔ¸ZâxõgZi~z){»Ugìó1Có

zzZzw
QZk6Pz�{zØZ@7™Dƒñ�ÛâD�X
�¯x�)bW[MzW[Çz)ø~f™ßyáZFìX2Cª0ãÅc~�Y™Zxä0ã

Æng8áZF£â]6f™HXZ¤Zk»Ãðg8:ƒ@ÂYðg8»Â!g!gf™�ÛâDXZkn¥xƒZ
�Zk»Ãð:Ãðg8¢zgìX3C

zzŠzx
Z0âzäZ1Zâ)!‹gèZv¬\ÅÐgzZeÅgÎwZv-Zv¬\mzÅ�ÛâD�

X4C ]øá$]ÖûÛø^ðø›øãöçû…öŸømößûrôŠöä]ôŸ$Úø^Æø×øgøÂø×Fo…ômûväôæø›ÃûÛôäæøÖøçûÞôä
G0ã0uìZÐÃðq‘7¯C1z{q�0ãÅ$ðEQZzgfZBZzgg86¸̈ƒYñX

)Âgô»zgzŠ:ƒÇX]( Ê¡i†�]Ö†mx Z̧w:ZzgZÝ|ì
ZyZqŠgÐñÑ*Z£gŸ{yätU"H�—g~ä0ãÆnßy»ÂZEw�ÛâcìT

»!š-ö
D

g8ƒ@ìZzgšËzzÆZÖpÆÇ!š-ö
Dgh™Wi~!š-ö

D
7aYDZknŒVßyÐ0ã

Æn8©3©5é GGGGMMg8ƒ*zZãìX

zzÎx
ƒ*ÑoìÉ%ð71ßy (Coloured) !™<å XEZHgƒ[�Zwg¬Š~Š*z~c%ð»f~ßy

zMÔÂ0ã"ßyYðƒYìzÅ<å XEZZ0¾w0�áäTkÆ8©3ªî GGGGSf~ßyƒä6bxHX5C
tŠ~zzì�ZIDÆ4Šqð”{ì�Š*ÅËqÃŠÚÆn¬ŠèMMZk»g8ŠZgƒ*Ño

ìXXqzV»Ãðg8:ƒZyÃŠ¬7YYXZ¤0ã»Ãðg8:â*YñÂÑixWñÇ�ZÐÌŠ¬
''''''''''''''''''''''''''

Ô`3m632 ëóW~gçt 1XZ£gŸÔZâxÔ
2XZ$}é GEMMX
3XZ$}é GEMM`3m732

Ô̂:ŠZgZ§ñZ^Z²ÔÔ2591YÔ`1m471 òZ0âz 4XZfz´Ô·0mhÔ
Ô`3m732 ëóW~gçt 5XZ£gŸÔZâxÔ
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:YnqÑèt!ÇÜszZµìXZkntZ%›ì�0ã"g87ìÉZk»Ãð:Ãðg8¢zg
ìX

(Water is White)                              2X0ãCƒä»Ãt
ñÑ*Z£gŸ{y�ÛâD��‰»Ãtì�

0ãéì
Ãå-Š0GZ©âËäqí“g)é Izt~¸Z(gHZzgZk6&ŠPÑñX
Zzw:x@{X
Šzx:ug�0ãÃáQzŠ|ÐicŠ{é�ÛâcX
Îx:'sW™÷éÃW@ìX
6�Ãå-Š0GZ©âËä�Ûâc�Z¤Ãð¾�0ã»g8�0ã~0cY@ìz{HìÔ

Â~HƒV��g8ÃW@ìz{CìZzgZkÅÞŠ]ZkZqugÐÌQìT~0ãÅÚ
~¹Šì�z{áQzŠ|ÐicŠ{CìZzgZk|6t!]ÌŠÑª™Cì�0ãW™Z'sÅ
ßg]i}6¤@ìÂZk»g8Z•ðCÃW@ìZCX

Ãå-Š0GZ©âË»gœ
´)âËäZLÃbÅ@G~&ŠP7ÅñÑ*Z£gŸ{yäZyŠÑb6T]:Z0Zi

~¯x�ÛâcZn_·Ð¥xƒ@ì�W\zZª¹(}âCÙDZÅŒ43š5é EGG]¸X
Š?ZzwÆ�Z!]

´)âËä0ãÆCƒä6«Š?tŠ~¶�x@}ZzgŠÚÐ¸¥xƒ@ì�0ã
»g8CìñÑ*Z£gŸ{yäZkŠ?6egczŸ]7ÅZzḡt�egzV»mx@}Ð

ìXOç�ÛâD�:
Z̧w:1XZÍiÉx@{�á@�z{é7zÅ<å XEZW!Tkg8Ãë��¾ãÅ§sâbƒX

2XU*éÀ}»ÃðzŠðcYñZJÈ:ƒZk»g8(„âbgìÇÔt0ã»g8
7ÂHìX

3XUÅ5éISáQzŠŠ|T~0ãicŠ{5ƒé7gL8?ØáW@ìX
''''''''''''''''''''''''''

Ô`3m732 ëóW~gçt 1XZ£gŸÔZâxÔ
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4XgZodZÎŠzZåzZÙ�gÔZzgZÏ§bZyÆg8�g�ZÎŠÂ(„ìZzg!~ÌÑ(„
zÅ<å XEZW�yÃ8¸ç EMEZZzgl˜Zåë�ZzgâÃ!{X‚âàgöÃŒ!ZzguqÌŒÛdÎZŠìZ¤wZg]
icŠ{¿™}({ƒYñT§b.̂pyX�~uq~!w(„Å¡ƒCìZùg!Qaç QcQ
({ƒY@ìX1C

ñÑ*Z£gŸ{yä´)âËÅ«Š?tegczŸ]‡ì�Ûâ™tU"™Šc�0ã»g8ŠÚ
ÐÌC¥x7ƒ@ìÅ<å XEZ0ãÅC~6x@{Ã�gŠ?7™*Šg„7ìX

Š?ŠzxÆ�Z!]
´)âËÅŠzu~tŠ?¶�ug~0ãÃŠzŠ|ÐicŠ{C�ÛâcŠìTÐ¥xƒ@ì�

0ã»g8Cƒ@ìXZk6ñÑ*Z£gŸ{y�ÛâD�X
LLugIguŠg!g{ÃWZÔìZkÐtÑix7W@�Ç0ã»g8éƒÔTÏug~

ZkÅpÒvÐ4�ÛâðX®~†Zv0/z0¬mgèZv¬\¿ÐìgÎwZv-Zv¬\m
zÅ�ÛâD�:

2CX uøçû•ôoûÚøŠônû†øéö�øãû†õÚø̂æöåö]øeûnøö̃Úôàø]Ö×$føàôæø…ômûvöäö]ø›ûnøgöÚôàø]ÖûÛôŠûÔ
÷ZjnZq¹ÅgZ{JìTk»0ãáQzŠ|ÐicŠ{éìZzgZkÅpÒvÐ4X)Zk

ÐU"ƒ@ì�0ãÆZ0gíƒCì(
qÑè0ãZ¹$ðEQ7g‚ÔZ0¾w0�áä¹Ô0ãÅ$ðEQ$%zZá̧w~Wiâ'¢zg~ìYè

ZkÅZKÃð$ðEQ7ì®ZZķwÐz{$ðEQ%ZŠƒCì�0ã6¤g~ƒCìXóó3C
´)âËä0ãÆCƒä6ugÐZ+ÑwHåXñÑ*Z£gŸ{yäug0uÐ

�Z[Zg�áŠ�Ûâc�Z¤–wW\Æ0ã»g8èÃg{ug0uÅãŠ6CƒÂÑixWñÇZÏug0uÅ
ãŠ6íÌâãYñqÑèƒ»Z·tì�0ã~Ãð17ƒCXZknug0uÐtZ+Ñw™*
Šg„7ìXZk6Zq'×hŠ?Šïƒñ�ÛâD�

TÅWvZ0ƒ~gZ]Å§b»àìâ´z�Z1 æø]Öû³Ãnø³^ƒöeô³^Ö³×#³äôiøÃø^ÖoFÚß`^ LLZkÅ¡9;-ê EXEOì
CÙk{gèZv¬\ÅÐgZz~gÎwZv~�ÛâD�:
''''''''''''''''''''''''''

Ô`3m832 ëóW~gçt 1XZ£gŸÔZâxÔ
`8m911 ó ‘vnx]Öfí^…p 2Xgg~Ô·0Z�³ÔZâxÔ

Ô`8m991 ëóW~gçt 3XZ£gŸÔZâxÔ
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CXM ]øiø†øæûÞøãø^uöÛø†ø]ðÒøßø^…ôÒöÜûâF„ôǻÖøãôoø]ø�ø‚%‰øçø]�õÚôàø]ÖûÏø^…ô
H?TÐZKZkWvÅ§bucBƒGz{Â@gÃwÐ(|™({ìX
ZkÐtÑix7W@�Wv»ZÝg8({ƒcCÙWvZ+„ƒpŠug»Zg�áŠì�TÐZkWv

‚aç Qc:YâXóó2C
Š?U¬»�Z[

´)âËä0ãÆCƒä6Š~Š?tŠ~¶�0ãW™'sÅßg]~i}6¤@ì
Â.eCÃW@ìZzgaèz{8©3©5é GGGGMM0ã„gLìZka0ã»g8C„ìzg:WYäÆˆC:
ƒ@XñÑ*Z£gŸ{yäZkÆ&§jÐgŠòXÜsZqÃ7HY@ìXW\�ÛâD�X

LLẐ+A)é
E
EŠÃð*g8aZƒ*Zk6Š?7�tTk»Z-g8ìÈƒä68ðEQy({ƒY@ìZzg

TÅucgî"éXZÏÐTk6Z+ÑwHŠ�z{py7Xóó3C
ñÑ*Z£gŸ{yÆ¯x»Ü�tì�Ëq»WYäÆË̂g8ÃZ(g™*Zk!]ÅŠ?

7ì�Zk»Z-g8Ìz„ì!5ÕäIMMpy»g8ucƒ@ì1Zz{ÈƒY@ìÂz{»ÑƒY@ìX
ñÑ*Z£gŸ{yäZLëóW~~ZkZÅTŠ‰ÜÃÆ‚B=ô�ÛâðZÐŠÚÆĈk

ƒ@ì�tÜs̈Â[„7ÉâCÙƒ43š5é EGG]ñÑ*Z£gŸ{yäƒ43š5é EGG]ÅXV�äcŠ‡ë
zï]ºÐZkÂ[Ã½ŠcìX

(Water   is   Black)                                                    3X0ã({ƒä»Ãt
ñÑ*Z£gŸ{yä�Ûâc�‰ä0ã»g8({Cc   

ZzgZk6ZkugÐ�Ññ�ZxZ>ÝœigèZv¬\�ä|]²z{0iÛgèZv¬\
¿Ð�ÛâcX

LLZ}÷}¸'}ZÅnëZqhwŠÙQŠzuZŠZŠz̧V~&e0Zzg»�á:;ñt]
~Wvgz×:ƒC²z{ä²nÅZ}{!QZ3ÿXLš™Zx̧VH3D?̧�Ûâc:'Šz({q,
g;g}Zzg0ãóóX4C
''''''''''''''''''''''''''

ÔÛz]:ŠZgZ§ñFZ_Z²!Ô5891YÔ`2m499 ñ¤Zâxâ´ 1Xâ´0Z÷ÔZâxÔ
Ô`3m932 ëóW~gçt 2XZ£gŸÔZâxÔ

3XZ$}é GEMMX
351 ó`3m ‘vnx]Öfí^…p 4X·0Z�³gg~ÔZâxÔ
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Ü�tì�X|Z]Æìw~0ã»g8»ÑìXZyÅŠ?tì�ug~0ãÃZÎŠ
¹ŠìTÐtU"ƒ@ì�0ã»g8»ÑìXZy|Z]ÅŠ?Æ‰Šv|Z]äP�Z!]
ŠØXÃ´)̂©iŠö

E
äqí̂©iŠö

E
~ÜHX

ñÑ*Z£gŸ{y»�Z[
´)̂©Šö

E
ä|]ZxZ>ÝgèZv�ÅugÃÒy™Æ�ÛâD��Zk»�Z[tŠcŠ

ì�|]ZxZ>ÝgèZv�äLgÃ¸̈ŒÛZgŠ}™0ãÃ({�Ûâc)Z(¯x²[~zZ§ì�Šz
qzV~ÐZq¸̈ây™ŠzâVÃZqÂÐU"™Šï��Îg`Zzge0Ã‡+�ŠcY@ìZÏ
§b({ÂZÝ~Lg„ƒCì1ZkÃ¸̈ây™LgZzg0ãŠzâVÃZÎŠÈŠcŠ(YèLgpgZuìZzg
0ãæz[ìZzgpgZuÃæz[6¤ƒäÅzzÐLgÃ0ã6„ŠcZzgZyŠzâVÃZÎŠZy¹Šzg:
8©3©5é GGGGMMZk»Ãðg87ì

ZzgŠzuZ�Z[ŠcŠ�Zkz‰ÜÆ'àV~Ò]Š!ºÅ¯Y6(„¸̈gS¶Â'@Å
(„Ã0ãÅ§s™[™Æ0ã„Ã»ÑÈŠcX1C

(Water is Blackish White)    4X0ãCâb/(„g8»ì
ñÑ*Z£gŸ{yWy6ZKï7™D�X�ÛâD�X
LL|Z%tì�0ã{Ø({71Tk»g8é7~âbàÍ:ÎZŠ�ìZzgz{™s

éqzVÆ®.ÞW™ÁY@ì6�ëäCÀ}»ZqzŠðäZzgŠzŠ|~0ã5äÅqª
Xóó2C û æø]Ö×#äö‰öfûvFßøäöæøiøÃø^ÖoF]øÂû×øÜ ÒyÅ

ñÑ*Z£gŸ{y�ÛâD��0ã»g8:{Ø»Ñì:{ØCÉCâb/(„ìXZk
6Š?Šï��ŠzŠ|Zzg0ã»g8Cƒ@ìpZ¤CÀ}6ZzgŠzŠ|~0ãeZÑYñÂOñ'×h

CƒäÆCâb/(„ƒYD�X
'''''''''' '''''''''''''''''

Ô`3m442 ëóW~gçt 1XZ£gŸÔZâxÔ
542 - 2XZ$}é GEMMÔ442
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Î̀x

DÂEz¾*

(Elm-e- Toqeet            

&     

Taqweem) 

952
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Z(®TÆfg=Zz‡]ÄÃïÑY@ì®ÂEB@ìX1C
0õúizVÆn{mZz‡]Hg�gpy~gzizVÆZz‡]Hg�e»ZC{mz‰Ü

ìXZºnÓx„ŠZ]ÆnZLZLZz‡]Hg�6�
ŒÛWy0u~Zvnguz¬\úiÆ!g}~�Ûâ@ì

C ]ôá$]Ö’$×FçéøÒø^ÞøkûÂø×øo]ÖûÛö©ûÚôßônûàøÒôjFf÷^Ú$çûÎöçûi÷^!N
"—úi�âV6z‰Ü!0JƒZ�ÛnìX  

ZzgŠzu~(Zz‡]Æ!g}~-VZg�áŠ�ÛâcX
C møŠûþ³ø×öçûÞøÔøÂøàô]Ÿûøaô×$èôÎöØûaôoøÚøçFÎônûköÖô×ß$^Œôæø]Öûvøs!O

?Ð6e0Ã7y�?�ÛâŠzz{z‰ÜÅ´‘�ßÍVZzgeÆnX
Z„ŠZ]ÆnZz‡]Å0È~¢zg~ìXÅ<å XEZCÙ�yÃDZÑz‡]Å¢zg]7CìZz‡]

z‰ÜÅ¦ìz‰ÜÅZ»ð²ì��DZÅŒ43š5é EGG]~ZEwƒäzZàe›lZgzV~ÐZqlZgì
ZkÃZEw™ÆúizVZzggzizVÆZz‡]Ærg¯ñYD�ñÑ*Z£gŸ{yÃ®ÂEÐ{m

‘åZk®Æ!g}~�ÛâD�
LLZz‡]9ï%»DÔ&DÂEë�Ôyz*yÆ¥Â¥ZÒfYZkÐ¸…�X:z{

Šgk~g3Šì:ˆÅŠgÏÂ1V~WYìXóó4C
ñÑ*Z£gŸ{y˜VD:ÆâCÙ̧ÂZÏÆ‚B‚BDÂE~Ì«ñgziÇg¸XñÑ*

;Z−+·g~W\Å°ªdZzg®ÂE~'g]ÃZk§bÒy™D�X
LLˆzæx~¾wÆ‚BDÂE~¾wÂuZXŠÆŠgz~åªZ¤Zk®»ñ]¹YñÔÂ

"Y:ƒÇXóó5C
''''''''''''''''''''''''''

ÔZ£gŸÔZâxÔ™Zc:ZŠZg{î]ZâxZ£gŸÔ5002Ôm4 ‚‚ : ˜! 7%g 1XzY>ØgÎwÔ¦Ô
2XZûY:301
3XZÂ{:981

ÔZ£gŸÔZâxÔm4 ‚‚ :̃! 7%g 4XzY>ØgÎwÔ¦Ô
Ôm76 §]Zd|] 5X;Z−+·g~ÔñÑ*Ô
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W\ÃDÂE~ZâŠ,kqÝ¶�pŠZL�á¤ŠzVÃZņZ°i!ãZg�áŠ�ÛâDZzg�á¤ŠZyÃ
ZK»kV~â™̂fXñÑ*…«çEZ−+Zq£x6Zk»Z‹Zs™DƒñgBZi�

LLñß~¦Ýx�á{·g~ÔñÑ*œ¦�á{³m¨_™rÔ¦úŠYy'w~Ô|]ÁZÑsx
ñÑ*qægŸ{y™rÔâZ[%iZ™r'w~äZk®ÃqÝ™*ÑzqHÂÃðÂ[Zk®Å:¶

TÃëßv7_ZÏzzZd|]pŠ„ZņZ°i!ãZg�áŠ�ÛâDZkÃëßvÉfZzgZÏÆ_.¿
™ÆZz‡]ÛZ�gÔƒqÔ¾z[Ôð™ŠtÔ(YÔA{·.çEW~X)ïsZqiâ:Jz{̧Z°øg~»kV
~‘gìQ~äZyÃZqÂ[~¦™Æ7g~Â±z=ôÆ‚BìVàÉZ?É™Zk»*x

g3X1C ]øÖûrøçø]âô†ö]Öûnøçø]Îônûk
ZºnñÑ*Z£gŸ{yÃZkŠg¾wå�W\ZLZXŠ™Š{̧Z°Æfg=t¥x™f¸�¾

z‰ÜWë[ƒq™}ÇZzg¾z‰Ü¾z[ZzgZÏ§b(gzVÅcÄZzgZyÅÙ|i'Š„¸X
ñÑ*zàZ£ßgC�ÛâD�X

LLñÑ*Z£gŸ{yÃ*g{ÙÏ~ZkŠg¾wå�Wë[ÃŠN™{~51™D¸Xóó2C
W\Å®ÂE~�á‚gÂÁqgzfs�

6231|)ZgŠz(-gŸZOò~ �ô…û].]ÖûÏöfûxôÂøàû�ô…ûÕô]Ö’%fûx 1X
)H~Æz‰ÜÅïZzgZkÃgZ]»‚ÂZVzK»Òy(

9131|)ÃgÏ(),· ]øŸûøÞûrøgö]ŸûøÞônûÐöÊôo›ö†öÑô]Öj$Ãû×ônûÐ 2X
)úigzi{ÆZz‡]çÐZz‡]b×Æ§j(

3X@`ÂE0231|ZŠZg{î]ZâxZ£gŸ™Zc
)Zz‡]úiKzH~ï%ÆZz‡](

9131|)ZgŠz(ZŠZg{î]ZâxZ£gŸ™Zc ô æø]Ö’$×çFé ô ‡ømûsö]ŸûøæûÎø^lôÖô×’$çÝ 4X
)Z¨ÆÓxàzVÆZz‡]úi»Z5Z`(

7231|gŸZOò~ ]øÖûfö†ûaø^áö]ÖûÏøçômûÜöÂø×øo]Ÿûø…ûšôæø]Öj$ÏûçômûÜ 5X
4231|)ZgŠz(ZâxZ£gŸZOò~ Òø�ûÌö]ÖûÃô×$èÂøàû‰Ûkô]ÖÏôfû×øè 6X

''''''''''''''''''''''''''
1X;Z−+·g~ÔñÑ*Ô§]Zd|]Ô`1m76
2XZ$}é GEMMX
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7XFÀ̧Z°*&41¹ÿ JGHZÅ.5ëE9231|)ZgŠz(),·
8X]zw¢[8231|)²!(),·
9X]zwZz‡]9231|)²!(),·

)ÃgÏ(),· ]ô‰ûjôßûfø^½ö]ŸûøæûÎø^l 01X
)ZgŠz(),· iøŠûồnûØö]Öj$Ãû‚ômûØ 11X

21X]zw'Zñe~\B{ï IEG‚!)ÃgÏ(),·
)ÃgÏ(ZŠZg{î]ZâxZ£gŸ™Zc u^�näq^ÚôÄö]ŸøÊûÓ^… 31X
)ÃgÏ(),· u^�näìøø̂]Þøèö]ÖûÃô×ûÜ 41X
)ÃgÏ(),· u^�nä‡öeû‚øéö]ÖûÛößûjøíøg 51X

61Xƒqz¾z[.+)ZgŠz(),·
)ZgŠz( ÚönöçÙö]ÖûÓøçø]ÒôgôæøiøÃû‚ômûØö]Ÿûøm$^Ý 71X

81X‚‚)ZgŠz(%œ~>gŸÑƒg1C
ZÅ.5ëEÐ¾Z]ÃZ“ï%Æ§j(2C )                       ÚöŠûËô†ö]ÖûÛö_ø^ÖÄôÖô×j$ÏûçômûÜôæø]Ö_$^ÖÄ 91X

'''''''''''''''''''''''''''
Ôm14 ZÅ.{3¨é EOE]ZÇæOç!îGG 1X†Z

Å.54èEGE�ãÔñÑ*Ô
Ô`03m611 ëóW~gçt 2XZ£ggŸÔZâxÔ
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DZpEÆZßwz̧Z° (i)

ñÑ*Z£gŸ{yäZKZÂ1V~DÂEÆ!g}~–ìXŒV6�g�ZÅ.5ëEÐ
*gzVÅ»z*ï%ÆP§jÒyGYD�X

ZÅ.5ëEÐ¾Z]ÃZ“ï%Æ§j
ñÑ*Z£gŸ{yäZÅ.5ëEÐ¾Z]ÃZ“ï%Æeg§jÒy�ÛâDƒñZyÆÒy            

óó’k�ÛâcXZkÆ§&Îx»ƒ~ªZ’Zð ÚöŠû³Ëô³†ö]Öû³Ûö³_ø³^Ö³ÄôÖô×j$ÏûçômûÜôæø]Ö_$^ÖÄ Zqóg‚!LL  ~
g3ÔÅZqÆW\Æ7ÃìW\��X '' ‡°{Z5Z`¾* '' �¿tìT»*xzZää

LLŠZ§i*gzVÅ¦gÇg{ZzgZkÆéÐ¾*Ã“)*g}Æqw(Æ¥x™ä»ìX
~HƒV:
)1(¦gÇ{Æ_ÙÅ‚oVÃâ)9(Ð¢[Š}™_ÙZ2Z×Æ]zw)'(~¾ö

)ÙÆ£.ÞWäzZà¾öªŠZ]}Æ{»¥x(™,@�¬Ñ)ŠÎZVz(;BWñ)zZä
™r»‡°{D»ƒZ(ZkÆˆ5±ƒHŠg»gì�¾*qÝƒX

)2(Zk»éïB)ŠZ]{!›åOwZ`gÐWë[ÅŠzg~ÃéZzgŠzu}*gzVÅŠzg~Ã$›å EQë
�ÔZk„g]~*g}ÅŠzg~ÃÌé¹Šì(

)3(QZ¤éÔò~ñZ¬ƒéÃZ“ÆÂZkz‰Üé¬ÑÃÓxéÃ“6(JNÐ
ZzgZ¤ò~ñZ¬:ƒÂÁ™Š8ÔZ¤icŠ{™äÅßg]~�)‚JŠg�VÐiZZƒÂÓxé�
)ZqÎZÏ081ŠgZ(JBÔt¬Ñ»Zg·qƒÇX

)4(Zk»ñÓxá™Á™,Zzg!¹ôp™BX
)5(Q¦gÇ{Æi6aåð{ÃiZZ™Æùq»Z±g™ÆZkÆ»̂ÙZŠZwÐŒÛdB
)6(ZkÙÃéÀÐÁ™Æôp~¢[Š,ñ®s¤ÙqÝƒYñÇX
)7(ñÆ]zw~ZkÅ¾ö™,�®sìX
)8(:ZÏùqÃ_ÙZ2Z×ÐB
)9(QŠB�*g}»éÑàìc†!ÔZ¤ÑàìZzg¬ÑÛ]z~ª'`]~ÅZ’ZYÐ

�iZYÆWyJìÂ®sÃZy_ÙZ2Z×6icŠ{™,ÐÔ1Zkßg]~�¬Ñ»é<Æg,
Zzw~éÃ“ÐicŠ{ƒZzgZ¤Ûu¤ãª'`u¤yÅZ’ZYÐá™'`¸kÆWyJƒÂ

362
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®sÃ_ÙèÃg{ÐÁ™Š,Ð1Zkßg]~�¬Ñ»é<Æg,Šzx~icŠ{ƒéÃ“Ð
ZzgZ¤*g}»é†!ìZ¤¬ÑÛu¤ã~ìÂ®sÃicŠ{™,Ð1Zkßg]~�¬Ñ»é
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'''''''''''''''''''''''''''
Ô`5m451 ëóW~gçt 1XZ£gŸÔñÑ*Ô

2XZ$}é GEMMÔ`5m551
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ƒY@ìcZ(„—ƒYCìTkz‰ÜWë[ezCì'¼kUãz{—~Ä¦ƒCìZzgW!Š-V~
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LLZ¬Ñ¹Ð(„»ƒqŒÛmÒÆÑ¦¾z[Ð¹¬ƒ@ì(„F¦—ƒYCìTk
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&—ƒƒqz¾z[Æz‰Ük~Y™˜VÐŠzâVY+Z¬™sÃWNx@{™}�
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Ñ-Zv¬Åö WmzÅÐÒy™D��

3C ö ŸøiøßÏø–ôoûÂørø^ñôföä
ŒÛWyÆÚ¿]L»7ƒDX)](
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'''''''''''''''''''''''''''
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96 m1 ÔÛz]:ŠZgZ^ºÔ4002YÔ` ]Öj†ÆngÊoÊ–^ñØ]ÂÛ^Ù Ô Z0�á�ÔZ15/0Z£  3X

4XZÂ{:27
141 - Ô`5m041 ëóW~gçt Z£gŸÔñÑ*Ô 5X
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ïç‚‚ (iii)

�yŠy~0õ%ûúi7_�ZzgúiÅZëÑoZLw‚ìX‚»çG%úi»7−
*eìXZZŠzZg~‚»ç™äÆngcèÆZ¸Z°ZEwG‰X‚‚ÆÄZy6Z[

JÎÂÁcp}‘‰Zy~ƒÐicŠ{-ÔW‚yÔóZzgÓxgzñi}Ã¬xñÑ*Z£gŸ
óóìZk~ñÑ*Z£gŸ{yä7g~Š*Å‚ Òø�ûÌö]Öû³Ãô³×$èÂøàû‰Ûkô]ÖÏôfû×øèô {yÅc�ZsgZ"LL

‚¥x™äÆnŠk‡°}pŠZXŠG�X
1XZy̧Z°ÐÁÁ£â]Å‚‚Z5Z`™M�?
2XZyÆfg=Z5Z`‚‚~XW‚ãì?
3XZy̧Z°ÐÃðW‚y‡°{ñ�Šìc7?
4XţZ°¾uJó�?
ZyƒÆ�Z[ÆnñÑ*Z£gŸ{yÅ’k5±ƒ:
LLZ:vøg}tŠÎV‡°}Óxi}ikz!ÑÔdz'Ô™z†W!Š~zkÔƒÃ�ƒñ�T

£x»²nzîw¥xƒ.eW‚ãÐZkÅ‚‚òWñÔW‚ãZâ�ZyÐ−FÉZyÆ'Z'Ì
Ãð‡°{7ZzgïZ+�Z¤²nzîwZ¤9ƒZzgZy̧Z°Ð‚‚ïw™ZLw™,Zzg6Š}
ZVŠØYNÂ~6Ã{mgz'z0Nóó1C

óóÅS:] ZZÒø�ûÌö]ÖûÃô×$èÂøàû‰Ûkô]ÖÏôfû×øèô
ÆZßw (Spherical Trignometry) /ñÑ*Z£gŸ{yäÓx̧Z°ÃD[™z~

z̧Z°ZzgŠÑbz'Z�ÐU"™ŠcìZzgCÙZqÆ�Õ¯™Z+=ô™Š~ì�DgcèÐ‘
gpzZáÃ©àÂzÆˆ̧Z°ZzgZyÐZ5Z`‚‚Å¡»¢¢ƒYñÇÔFFVBŠn�»
7gZ7gZhZŠZ™ŠcìX

ÐWyJb‡°}Zy / /ÙZÅ›ÏîÆX̧Z°~ˆ!¿Åq~ƒCìÔ!5ÕäIMM‡°{�5
Ã÷zïÆ7Ã̂oẑƒÐö

EŠzâVÆZßwÆZâZ`Ð%A�ÛâcìÔTZ5Z`‚‚
.eW‚yƒä‚B‚BicŠ{óƒŠì
'''''''''''''''''''''''''''

Ô™Zc:ZŠZg{î]ZâxZ£gŸÔ5002YÔm611 Òø�ûÌö]ÖûÃô×$èÂøàû‰Ûkô]ÖÏôfû×øè Ô 1XZ£gŸÔZâx
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ÐW‚yFƒŠZ[Oñ¢[z�Ô¦z̧&Ð„£[qÝƒY@ìX1C

»Z)à¬gs Òø�ûÌö]ÖûÃô×$èÂøàû‰Ûkô]ÖÏôfû×øèô
ñÑ*Z£gŸ{yÅtÂ[WJZ1Z[6ŒìXoƒ¥xƒ@ì�fs~ZyZ1Z[»Z)à

¬gs7™ŠcYñX
1X![Zzw~ËÌ£x»̀îwZ¤09ŠgZÐÁc09ŠgZÐiZZc08ZŠgZÐÁƒZzg

²nñ�ŠƒÂÒy�ÛâcìZzgŠÑbz'Z�ÐÞ‚Ì™ŠcìX
~Z²nzîwÆÒpÐŠk‡°zVÃ(~,ÐÒy�ÛâcìZzg¼ŠVB 2X![Šzx

7™ÆZ̀Zñ¸Z°~(~W‚ã™Š~ìÔCÙ‡°{ÃZkÐ0Õ¯™ZzgD[™z~ÆŠÑbz
'Z�Ð!ÇzZã™ŠcìX

ñÑ*Z£gŸ{yÆKģZ°
Šg|t![ZkÂ[ÅgzbìÔ‚‚ŠgcÄ™äÆn¸![»°ìZzgñÑ*Z£gŸ

{yÆKģZ°�Ô�g�Šz̧Z°ÒyGYD�
)ŠgZƒ(Zzg£x»²n†!)z~²nÑàlƒÂZk»‚é‚l6 / 1XZ¤̀îw08Z

ƒÇ�Zkßg]~z{£xl6»£§ìªz{Zzgl()i}ÆZq¢6�Zk§sl6Zzk
§sz{l6~Tz‰ÜÇŠzPƒÇz;VÇWŠSgZ]ƒÏXl6ÅWŠSgZ]6z;VÇŠzP
ƒÇÔl6~Tz‰ÜWë[ƒq™}Çz;V¾z[ƒÇTz‰Ü¾z[™}Çz;VƒqƒÇX2C

ÐÁƒÂZk»‚Ð†[ƒÇZzgZ¤ / ƒZzg²n²nÑà!ŒÒ¨éGMMc†!1Â‚5ÂM / 2XZ¤̀îw081
ÐiZZÂ‚̀ÑwX / †!1Â‚5ÂM

Ð²nwx°ŠìZ¤ZkÐÁz�ïƒÂz„X3C / CÙ(1Â‚5ÂM Ò:X
3XñÑ*Z£gŸÅ2gZ:&¢ì�Óx£œ»Zm]¼ŠiZz-VÐ™M�Å<å XEZ![Îx~

'''''''''''' ''''''''''''''
Ôm53 Òø�ûÌö]ÖûÃô×$èÂøàû‰Ûkô]ÖÏôfû×øè Ỗ!:Z£gŸÔZâxÔ Â[ÅS:] 1XL¬ÝÔ‡èÔ

Ô98 Òø�ûÌö]ÖûÃô×$èÂøàû‰Ûkô]ÖÏôfû×øè Z£gŸÔZâxÔ 2X
3XZ$}é GEMMÔm29
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èÃg{̧Z°ÃÜŝoÆZßwÐ%A�ÛâŠcìÔ2ZDw¯™ZzgMVBŠn7g~zŸs™Š~ì
TÐZy̧Z°Å¡'×hWDgƒ̂ìX

4X![Xgx~ñÑ*Z£gŸ{yäZLZXŠ™Š{̧Z°Æ¸Z%{»¸Z%{iX]ÐñZi:™Æ
Z§hVÐZL¸Z%{»Zaƒ*U"™ŠcìZzg‚‚ÆmÐZssÆÒy™Š{̧Z°Åº
Ì™Š~‚B„ZkÆfs~¹Ð*iu£â]Å¶0„�ÛâŠ~ì˜VZ5Z`‚‚~J
ZôoŠg»gƒCìzg:ZâÃgæzZµƒYCì�ÎZz‡]¢‹›é GMMYŠúiÅuu~ŠZ4ƒYCì!5ÕäIMMZq

ŠgZ‚$wY@ìZkÆ‚B„W\äZq]zwÆfg= / Š6̀ZzgZqŠ6�Ût²n6L74
Z̀z�Ût6‚Åp~ZzgZkÐ´·åÃzZã�ÛâŠcìÔZyItÃbÒ*]~Ë™ÆÒy

�ÛâcìX1C

5X![Q~
8™)4-ö FEGEÆ¸Z%Z]Ãf™ÆZk6¼ŠZ‹ZnzZgŠGX

51Š8Æ̀Ð²nñµzôpÅ / 6X![¼~ñÑ*Z£gŸ{yä7g~Š*Æn51
]zw%AÅ¶Zk![~ZÏ]zwÆfg=.eW‚ãÆ‚B‚‚ŠgcÄ™äÆ̧Z°Òy�Ûâ
ñ�pZ\k�z{]zŵlz}gÆ!z�Š:ïmX

7X![Þ~ñÑ*Z£gŸä7g})Ëyz*yÆnZqZ+]zw%A�Ûâð¶�
TàÅ‚‚ŠgcÄ™*ƒz;V»²nzîw¥x™,Zzg]zwÐËˆ!¿Æ%‚‚qÝ
™BpZ\k�t
Ì:ïÃX2C

8X![Û~Yz{Ô�Ô™ZcZzg®Ð.3ðEJYäzZád~˜izVÆnÎÎéÆÃA6‚
‚Å”Zzg²nzîwÅ�h�Ûâ™ZyÆ]Zzw%A�ÛâŠØ�Zzg«g~gZ5ÐZyàzVÅ)Ä
ÌÒy�ÛâŠ~ìZ%°yÐ]{Zzg&43ð GEEqÃYäzZá˜izVÆn%A™Š{]zwŠø[:ƒmT
ÆZ\kìZkcÆfs~%æEO~Zzgd~éÅïÆ´z{d~éÅ�hÆ´z{-gà>Æ
Z%Ã]Zzĝ!]~ZyÐzZµƒäzZàæƒVÅ¶0„�ÛâŠ~ìX3C

''''''''''''''''''''''''''
14 - Ôm04 Òø�ûÌö]ÖûÃô×$èÂøàû‰Ûkô]ÖÏôfû×øè Ỗ!:Z£gŸÔZâxÔ Â[ÅS:] 1XL¬ÝÔ‡èÔ

1$}é GEMMÔm14 2X
3X1$}é GEMMÔm24
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â°z}ò      
¦,̧]Æ_·Æˆt!]zZãƒYCì�ñÑ*Z£gŸ{y�ñÑ*Z£gŸ{y:Üs

Zq¬ÝÔ?ÔqƒÔ¬Ôö_Ô�ÔÆÍ�á²Ô'Zzg[¸ÉW\ZyÆ‚B‚B‚³Ex!<m
¸ÆäMMZzg’)ÕäMMZq¢iZzt„Æâ´âCÙƒ43š5é EGG]Ì¸XZyÅ,»tUZÌJÍ̃¿ª~åÅ<å XEZik

Ãï~ZyÆZÏUÃZY¤HŠìX
úZxZÜkÅM®ZŠñÑ*Z£gŸ{yÅ‚³>]Ð*zZ�ìt‡.ÞZ\kZ%ì�Zq

DÙZgÐiZZÃ»'W`ÜsLL¬ÝŠ+ZzgÆÍ�á²óóÆjZáÐT*Y@ìXZk£á~W\Å
DZÅŒ43š5é EGG]~}â]»Ŷ{1ŠZzg]h‚³Ãc]ÐñZi:ÌHŠXW\ÅDZÅŒ43š5é EGG]~å
}â]»Ŷ{ÀòZ±gÐÂeìpi%æGLÃ£!Æ³¶Š,]Zzgz‰ÜÆæÃ*eìYèD

]øÖû³³Óø³³×ô³³Ûøèö]Öû³³Ûö³³×ûồ³Ûø³³³äÊô³³o Zzg Êø³³ç‡ôÚöfônû³³à�ø…û…ø�ôùuø³³³†ûÒø³³kô‡øÚônû³à Œ‰g‚á� ƒ43š5é EGG]6
ÂDZÅŒ43š5é EGG]ÆZãM)b6Œ��Zy»Zq©™*ZzZy ]Öû³vô³Óû³Ûøèô]Öû³Ûö³vû³ÓøÛøèôÖôçøâø̂ðôÊø×ûŠøËøèô]ÖûÛø�ûòøÛøè

Ãi“ŒÛ¤k™Æ=ô™*¹ÂìZ¤ZyÃ,ŠZ̀zg,]h{»âCÙ¿7ñÂöö™Z`�Zã
-Zzg‚"543¨ë JEHGEŠÑb�ËZzgÂ[~:�X

ñÑ*Z£gŸ{yZzg¬x‚0ZâVÆÃc]7|™Zk³6àƒV�¬x‚0ZâV»‚bÆÐ
z¾dÃc]7|™ŠCÙt“»}ƒ̃@ì²W\ŒÛWyzugÅgzÝ~‚b»_·™DÂ̧Š*z]h
‚bÆßÃc]ÆÜs:ÜsŒÛWyzugZzg‚bÆt”{ŠÑbÅgzÝ~FFŠZÑbŠïZzgZsò

XÃp[zZã™DƒñÃWD�ÉZsòÃc]ÅgzÝ~‚bÆ66Ãc]Ì7™D�Zzg
U"™D��Zsx‚bÆ@,7É‚bZsxÆ@,ì6�W\úèÃgPÃc]»_·™`X

ñÑ*Z£gŸ{yÅDZÅŒ43š5é EGG]~}â]�âVÆŠzgÝò~„Zsò»z{�YIKg�X»
_·Zk!]Å¶0„™@ì�ÂÐÂŠzg~Ì¾§bZzßZ+ò»o]Šbe’ZrVä�*y
'RÆn¹¼H1)ÇVÆß‚³Ãc]»z{FŠhÅ�W`JW\ÆŠÑbÃÃð‚0Zy½

™äÆn‚t:WcZzg‚bÅCÙ�ácÆ0W\Åî]ñ�Š�X
:Ü�̄xtƒZ�CÙ�y!<m‚0ZyÃ‚bÆyZy~ŠxgpÐ¬W\Å‚³SuéMM

ƒ43š5é EGG]ÆyZy~£?»_·™*e’@�ZKËŠzªZZyÃ-gà‚0ZâVÆÃc]Å
Zv¬\W\ÅZk}#ÖÃJw n»g-VÐXnXW\Åt}#Öª#ÖJ�âVÅgÉð™CgìÏ

�ÛâñXW}
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ÔÛz]:ŠZgZ^ºÔ4002Y ]Öj†ÆngÊoÊ–^ñØ]ÂÛ^Ù Z0�á�ÔZ15/0Z£Ô  1X

Ô̂:!‹3œî EGZÅ›Ð.0îGÔ1131| ev†]Ö†]ñÐ 2XZ0
+B-ê
EEGÔi+Z−+0Z'Z�Ô´)Ô

Ôgcn:ŠZgZ°�Ô8041| ZÅšŠ*î EG Z1Z#Zr-<é EXãÔ 3X

Ô™Zc:gg~DÔ!gZÍwÔ5991Y ‚³Š*~›®+Å}â] 4XZ£ZvÔ‡Šg~Ô
ÔÑƒg:MYZÅWyXÅ Òßˆ]ŸmÛ^áÊoi†qÛè]ÖÏ†�á 5XZ£gŸÔZâxÔ

Ô™Zc:ZŠZg{î]ZâxZ£gŸÔ5002Y Òø�ûÌö]ÖûÃô×$èÂøàû‰Ûkô]ÖÏôfû×øè XZ£gŸÔZâxÔ 6

Ô™Zc:ZŠZg{î]ZâxZ£gŸÔ5002Y ÞˆæÙ�m^lÊ†Î^áeŠÓçá‡Únàæ�‰Û^á Z£gŸÔZâxÔ 7X

Ô%ûqægŸ{yÔ™Zc:$»40î GEGZ=ÜÔ2002Y ]Ÿq^‡é]ÖÛjnßä 8XZ£gŸÔZâxÔ
ÔÑƒg:Y'ZŠgiÔ8891Y uZë� 9XZ£gŸÔZâxÔ
ÔÑƒg:gŸÃƒ&cÔ6002YÔ)03¢,( ëóW~gçt 01XZ£gŸÔZâxÔ
ÔZsxW!Š:ZŠZg{î]ZâxZ£gŸó0002Y gá…,Š` 01XZ£gŸóZâxÔ

Ô%û:!{‹§õEgŸ{yÔ™Zc:$»40î GEGZ=ÜÔ2002Y ]ÖÛ×ËçÁ 11XZ£gŸÔZâxÔ
ÔÑƒg:dÂ[{:Ô5891Y ZsxZzg‚b 21XZŒgZ−+¤gtÔ

| óŠw:ŠZgîtZj>Ô2241 ‘vnx]Öfí^…p 31Xgg~Ô·0Z�³ÔZâxÔ
ÔÑƒg:ŠZgZšgsZÅ3™)é E6Ô1891Y �†|]ÖÛÏ^‘‚ 41X«iZãÔÄZ−+Ô

ÔÑg{�22Ô™Zc:2002Y çgsgŸ Ỗ!: Zd|]mZ°9*îGZzg‚b 61XFZ[Z/�á{Ô´)Ô
Ô̂:!{‹§ö

E
WZ]!*Ô5791Y ‰ßà]Öj†Ú„p Fè~ÔZ1}Ô·0}Ô 71X

ÔÛz]:ŠZgZ^ZÅ›Ð.0îGÔ0991Y ]ÖÛŠj‚…ÕÖ×v^ÒÜ 81XqÁÔ·0†Zvl7g~Ô
Ô™Zc:ZŠZg{î]ZâxZ£gŸÔ5002Y ñÑ*ßZ{V§]ZzgdZŠ!»g*ó 91XŒÔeZËÔ

ÔÛz]:ŠZgZ2[ZÅ›Ð.0îGÔ3891Y iÃ†mË^l ]Ù ̀YãÔZ0·ÔÑpÔ 02X

Zy:¶Ô5991Y ÔZk �†|]ÖÛç]ÎÌ pÔ 12X̀YãÔZ0·ÔÑ
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ÔÑƒg:6z¤Á…Ô6991Y z™cÑp 32X;gŸ‡Šg~Ô�á{Ô
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